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ABSTRACT
Over the last 15 years, pinniped tourism has experienced a rapid growth in the
Southern Hemisphere, and particularly in Australia and New Zealand where at least
four sites attract more than 100,000 visitors per year.
Tourism focused on the Australian sea lion (Neophoca cinerea), a protected species
endemic to Australia, occurs in at least nine sites in South Australia and Western
Australia. Australian sea lions haul out on several offshore islands in the Perth region.
Carnac Island Nature Reserve is one of the main sites where people can view sea lions
near Perth, either during recreational activities or on commercial tours.
This study sought (1) to investigate the potential impact of human visitors on
Australian sea lions hauled out on Carnac Island, (2) to consider implications of the
results for the management of Carnac Island Nature Reserve, and (3) to examine under
which conditions tourism and recreation around sea lions can be sustained in the long
term.
Sea lion numbers, rate of return to the site, behavioural response to human presence
and incidents of disturbances of sea lions by visitors were recorded over a period of
four months on Carnac Island. A survey of 207 visitors was also carried out.
Findings indicated that there were two main types of human impacts on the sea lions:
•  A specific state of sea lion vigilance induced by low level, but ongoing,
repetitive disturbances from human presence, sustained at various approach
distances ranging to more than 15 m, vigilance that is different from the
behaviour profile observed in the absence of human disturbance,
•  Impacts resulting from incidental direct disturbances of sea lions by visitors
from inappropriate human recreational activities or from visitors trying to elicit
a more ‘active’ sea lion response than the usual ‘sleeping or resting’ behaviourii
on display; these impacts included sea lions retreating and leaving the beach, or
displaying aggressive behaviour.
Impacts on sea lions from these disturbances may range from a potential sea lion
physiological stress response to sea lions leaving the beach, a reduction in the time sea
lions spend hauling out, and, in the longer term, the risk of sea lions abandoning the site
altogether.
Repeated instances of visitors (including unsupervised young children) approaching
sea lions at very short distances of less than 2.5 m represented a public safety risk.
Results also indicated that (1) the numbers of sea lions hauled out and their rate of
return to the beach did not appear to be affected by an increase in the level of human
visitation (although longer-term studies would be required to confirm this result); and
(2) there appeared to be a high turnover rate of sea lions at the site from day to day,
suggesting that there are frequent arrivals and departures of sea lions to and from
Carnac Island.
The visitor survey indicated that many visitors to Carnac Island had a recreational
focus that was not primarily directed towards sea lion viewing (‘incidental ecotourists’).
Although many visitors witnessed incidental disturbance caused by humans to sea lions,
they did not seem to recognise that they themselves could disturb sea lions through their
mere presence. Visitors also seemed to have a limited awareness of the safety risk
posed by sea lions at close range. Visitors expressed support for the presence of a
volunteer ranger on the beach and for more on-site information about sea lions. Finally,
visitors indicated that they greatly valued their sea lion viewing experience.
It is anticipated that the continued increase in visitation to Carnac Island from
recreation and from tourism will result in intensified competition for space between
humans and sea lions. Long-term impacts of human disturbances on sea lions areiii
unknown, but a physiological stress response and/or the abandonment of haulout sites
has been observed in other pinniped species.
The findings of this study highlight the need to implement a long-term strategy to
reduce disturbance levels of sea lions by visitors at Carnac Island to ensure that tourism
and recreation around sea lions can be sustained in the long term. Recommendations
include  measures  to  control  visitor  numbers  on  the  island  through  an  equitable
allocation system between various user groups, the development of on-site sea lion
interpretation and a public education and awareness program, the setting up of a Sea
Lion Sanctuary Zone on the main beach, ongoing monitoring of sea lion and visitor
numbers and other data, and a system of training and accreditation of guides employed
by tour operators.iv
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CHAPTER 1  GENERAL INTRODUCTION
SITUATION STATEMENT
Contacts and interactions between humans and Australian sea lions (Neophoca
cinerea) have increased markedly on offshore islands near Perth over the last two
decades with the rapid rise in recreational boating and wildlife tourism (Ingram 2001).
Sea lions are highly visible when on land, and come frequently into contact with
people.
Australian sea lion haulout sites can be defined as shore areas (beaches, rocky
shores) that sea lions use throughout the year to come to shore. Haulout sites are
different from sites where sea lions come to shore only occasionally, such as some
Perth beaches or some shore areas on Rottnest Island. Male Australian sea lions are
known to use six islands off the Perth/Rockingham coastline as haulout sites: Carnac
Island, Seal Island, Penguin Island, Little Island, Burns Rock and Dyer Island. These
haulout sites are important as habitat for Australian sea lions, as there are few such
haulout sites on the west coast of Western Australia. These sites are likely to play a
specific and important part in the life cycle of male Australian sea lions. Reasons that
have been invoked to explain why sea lions hauled out range from recuperation after
energy-intensive  foraging  trips,  social  interactions  between  individuals,  predator
avoidance and the promotion of moulting.
The Australian sea lion does not appear to have recovered from a reduction of its
range in historic times from intensive sealing, contrary to the New Zealand fur seal
which is undergoing a rapid expansion (Shaughnessy 1999). The Australian sea lion is
listed in Western Australia as ‘In need of special protection’ under the Western
Australian Wildlife Conservation Act 1950 and is currently under review for listing asChapter 1
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‘Vulnerable’  under the Environment Protection and Biodiversity Conservation Act
1999.
The Department of Conservation and Land Management (CALM) is responsible for
the management of five of the six Australian sea lion haulout sites in the Perth region,
which are part of the conservation estate. The department has statutory responsibility for
the conservation and management of wildlife, as well as the regulation and monitoring
of wildlife tourism, including the delivery of licences for tourism operators, either to
‘interact’ with wildlife or to carry commercial activities in the conservation estate.
Rottnest Island Authority is responsible for the management of the sixth site (Dyer
Island), which is part of the A-class Rottnest Island Reserve (Figure 1-1).
Figure 1-1: Distribution of the Australian sea lion on the west coast of Western
Australia: (a) situation map, (b) location of the six haulout sites near Perth (Carnac Is.,
Seal Is., Penguin Is., Little Is., Burns Rock and Dyer Is.), and (c) breeding sites around
Jurien (adapted from Gales et al. 1992)
Tourism, including sea lion tourism (see Plate I), takes place at four of the six sea
lion haulout sites described above. In addition, frequent interactions between humans
and sea lions occur during recreational activities at these sites and at various locationsChapter 1
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along the coast and on offshore islands. Although it is not clear to what extent potential
human disturbance of hauled out sea lions may affect individual animals and the species
as a whole, there are reasons to believe that the impact of visitors on hauled out sea
lions could be significant (see description of instances of disturbance or harassment of
sea lions on Seal Island, CALM 1992b).
The challenge for wildlife managers is to determine what acceptable levels of
recreation and tourism can take place around Australian sea lions, so that impacts on
sea lions are as low as possible, and risks of injury to humans from sea lion attacks (a
rare occurrence) are minimised.
RESEARCH QUESTIONS AND OBJECTIVES OF THE STUDY
For informed decisions to be taken with relation to managing the interactions
between humans and hauled out sea lions near Perth, it is essential to understand the
potential impacts that human visitors may have on hauled out sea lions. To achieve this
goal, a multidisciplinary approach is required which embraces aspects of wildlife
biology in combination with a study of visitor perspectives.
There is no published research to date on visitor impacts on hauled out Australian
sea lions, although some recent research was conducted on the impacts of boat-based
sea lion tourism at Baird Bay, South Australia (Martinez 2003). Negative impacts from
human  visitation  on  hauled  out  sea  lions  in  Australia  are  mentioned  in  various
publications and range from ongoing human disturbance and harassment (CALM
1992b; Higgins 1993b) to the extinction of a breeding colony (Gales et al. 1994).
This  thesis  raises  three  broad  research  questions  in  relation  to  contacts  and
interactions between humans and sea lions hauled out on offshore islands near Perth:
1.  What is the impact of human visitors on the hauled out sea lions?Chapter 1
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2.  How can visitors be better managed to reduce visitor impacts on sea lions and
risks to public safety?
3.  Can tourism and recreation around sea lions on offshore islands near Perth be
sustained in the long term?
For the purpose of this study, the research questions focus on the investigation of the
impact of human visitors on hauled out sea lions at Carnac Island Nature Reserve, near
Perth (see location map, Figure 1-1). Carnac Island is the main site of three sites
(Penguin Island, Little Island) where interactions on land between recreational visitors
and sea lions are frequently occurring in the Perth region and where land-based sea lion
viewing activities by commercial tour operators are permitted. Carnac Island is a small
(19 ha), uninhabited island located approx. 10 km from Fremantle and thus easily
accessible by pleasure crafts as well as by tour boats. It is most attractive to visitors for
it scenic values, its wildlife (including haulout sea lions), its sheltered beach and safe
swimming, and its anchorage protected from the fresh south-westerly sea breezes.
Carnac Island is one of the most important sea lion haulout sites in the Perth region and
probably along the west coast of Western Australia (CCWA & CALM 2003).
This study seeks to make a contribution towards the management of wildlife tourism
and recreation on Carnac Island and outlines key recommendations and performance
indicators in order to manage the potential impacts of visitors on the sea lions. This
study deals only with land-based sea lion viewing and activities taking place near
hauled out sea lions (Plate I), and excludes boat-based sea lion viewing and interactions
between people and sea lions in the water.
GENERAL METHODOLOGY AND STRUCTURE OF THE THESIS
This  thesis  comprises  nine  chapters,  and  is  structured  as  follows.  After  the
introductory chapter, Chapter 2 presents an overview of the Australian sea lion’s uniqueChapter 1
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life history and a general review of tourism in relation to pinnipeds and the Australian
sea lion. A description of haulout sites in the Perth region and their management regime
is provided, followed by an overview of tourism and recreation activities on Carnac
Island, and a description of issues related to public safety and health.
The various field studies related to Research Question No. 1 (investigation of the
potential impact of human disturbance on hauled out sea lions) are presented in
Chapters 3, 4, 5 and 6 and summarised in Table 1-1. Chapter 7 deals with visitor
perspectives of sea lion viewing.
Table 1-1: Methods of investigation of the potential impact of humans on sea lions
hauled out at Carnac Island
Field data recorded Investigation of the potential impact of humans on
sea lions
Chapter
Number of sea lions present at the
site
1. Potential impact of human visitation levels on sea
lion numbers
3
Individual identification of sea
lions and resightings
2. Potential impact of human visitation levels on the
rate of return of sea lions to the site
4
Sea lion behavioural responses to
human presence
3. Sea lion behavioural responses to human presence
with regards to the following factors:
•  distance of approach by humans
•  number of humans near the sea lions
•  other factors not directly related to humans: age
of the animal, time of the day.
5
Spatial distribution of sea lions
on the beach
4. Competition for space between sea lions and
visitors at the site
6
Anecdotal observations of direct
disturbance of sea lions by
humans
5. Observation of incidents of disturbance or
harassment of sea lions by visitors
6
Visitor attitudes, perceptions and
expectations of sea lion viewing
6. Visitor survey on Carnac Island 7
Research Questions No. 2 and 3 (visitor management, risks to public safety and
sustainability issues) are addressed in Chapter 8 and 9. Chapter 8 brings together the
results of the field studies to make recommendations related to visitor management at
Carnac Island and to propose several key performance indicators to evaluate the
effectiveness of these recommendations. Chapter 9 concludes by reviewing the results
of this study and assesses the sustainability of recreation and tourism around sea lions.Chapter 1
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Plate I: Sea lion tourism at Carnac Island
  
(a)      (b)
Photos 1a, 1b: (a) Tour group watching a male sea lion resting on the beach; (b) an
‘ecotour’ ferry visiting Carnac Island
           Photos: Jean-Paul Orsini
Photo 2: Tour group watching ‘Toby’, one of the regular sea lions at Carnac Island in
the 2002-03 field seasonChapter 2
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CHAPTER 2  A PRESENTATION OF THE AUSTRALIAN SEA
LION AND OF SEA LION VIEWING ISSUES NEAR PERTH
To investigate the impact of humans on hauled out Australian sea lions (Neophoca
cinerea), it is important to review the reasons why the Australian sea lion is considered
to be a species vulnerable to disturbance. Elements in the species’ life history and
behaviour that relate to the research questions are described here. Essential aspects
include the species’ current reduced range and fragmented populations, its unique
breeding cycle, its energy-intensive foraging behaviour at sea and the suggested reasons
why pinnipeds and sea lions haul out on land. Human threats, population trends and
current conservation status are briefly described.
THE AUSTRALIAN SEA LION: A REVIEW OF LIFE HISTORY
Introduction
Of a total of 35 species of pinnipeds, there are only five species of sea lions and one
of them, the Australian sea lion, is found in Australia. As well as one species of sea
lion, Australia has two breeding species of fur seals, the New Zealand fur seal
(Arctocephalus forsteri) and the Australian fur seal (Arctocephalus pusillus doriferus),
which have different habits and life histories to the Australian sea lion (Bryden et al.
1998; Shaughnessy 1999), although they look superficially similar to it and are often
found along the same coastlines. Sea lions also have a sparse underfur called ‘hairs’, as
opposed to the thick underfur of fur seals (King 1983) and used to be called ‘hair seals’
(Ling 1999). The New Zealand fur seal occurs in Western Australia, but is uncommon
along the west coast (Gales et al. 2000).
The Australian sea lion is a species endemic to Australia that has unique life history
characteristics amongst pinnipeds. Contrary to the New Zealand fur seal, the AustralianChapter 2
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sea lion has not recovered from past intensive hunting (Ling 1999; Shaughnessy 1999),
and is vulnerable to local extinction due to the small size of most of its breeding
populations. Furthermore, its unusual breeding cycle makes the species sensitive to
disturbances in its environment. Concerns have been expressed about its future and,
with  insufficient  detailed  data  on  its  biology,  it  is  difficult  to  make  informed
management decisions to improve the conservation status of the species. These points
are discussed further in later sections of this chapter. Scientific names of the species of
pinnipeds mentioned in this chapter are provided in Appendix I.
Current range and population size
The Australian sea lion is the rarest sea lion species of the five known species of sea
lions. In the last 15 years, many new Australian sea lion colonies have been found and
the estimated total number of Australian sea lions was revised from a low 2,500–3,000
(Riedman 1990) to 11,000–13,000 individuals (Shaughnessy 1999; Goldsworthy et al.
2003). Sixty-six breeding colonies are known from comprehensive surveys of potential
breeding sites in South Australia and Western Australia (Gales et al. 1994; Dennis &
Shaughnessy 1996; Shaughnessy et al. 1997; Shaughnessy 1999). About 2,700–3,400
Australian sea lions are found in Western Australia, while only an estimated 1,000 sea
lions are found specifically on the west coast (Gales et al. 1994).
Six haulout sites are found on islands in a radius of 50 km from Perth (Figure 1-1).
At these sites, sea lions can be found throughout the year and are exclusively males.
Female sea lions very rarely visit the Perth region (Gales et al. 1992). Sea lions also
occasionally haul out on Penguin Island, Garden Island and Rottnest Island, and on
some mainland beaches near Perth, but only for a short period (Coughran pers. comm.).
From early explorers’ records in the nineteenth century, it is thought that Australian seaChapter 2
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lions were numerous, and possibly breeding, at Rottnest, Garden and Carnac Islands
(mentioned in Abbott 1979; Gales et al. 1992; Marchant 1998).
The Australian sea lion population in the Perth region represents a significant and
important component of the west coast population. Several breeding colonies are
known to occur about 250 to 350 km north of Perth. These colonies represent about 6%
of  the  total  Australian  population  (Shaughnessy  1999)  and  21%  of  the  Western
Australian population (MPRA and CALM 2000). Male sea lions are known to move
between the Perth region and the breeding colonies around Jurien, about 250 km north
of Perth (Gales et al. 1992) (see Figure 1-1).
Breeding biology
Australian sea lions have been shown to have a breeding cycle of ca. 17.6 ± 0.3
months (Higgins 1990; Gales et al. 1992 for Western Australia; Higgins 1993a for
South Australia; Gales 1995). This reproductive strategy is endogenous (that is, not
synchronized with external environmental factors). It does not depend upon factors
such as food availability or seasons, but is based on an internal biological clock that is
specific to a particular colony or group of nearby colonies and varies across the range of
the species. This reproductive strategy may reflect an adaptation to a nutrient poor,
stable marine environment where seasonal timing of reproduction would offer little
advantage (Gales & Costa 1997).
Foraging energetics
Foraging behaviour of the Australian sea lion provides an insight into the high
energy requirements of sea lions while at sea. Not only is locomotion at sea relatively
energy-intensive in marine mammals (see review in Williams 2001), but foraging in
Australian sea lions represents an activity that is at the limit of the species’ physical
diving capacity. The Australian sea lion is a benthic feeder (feeds on or near the bottomChapter 2
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of the ocean), contrary to the New Zealand fur seal which feeds in mid waters. Thus,
the Australian sea lion is restricted to foraging depths of approximately 100 m on the
continental shelf and does not frequent the open ocean.
The diving behaviour of the Australian sea lion was studied on lactating females at
Seal Bay, Kangaroo Island (South Australia), by attaching time-depth recorders to
individual sea lions (Costa et al. 1990; Costa & Gales 1991). The diving behaviour of
these females is described in detail by Costa and Gales (2003) and has the following
characteristics:
•  Mean dive depths: 40–80 m,
•  Maximum dive depths: 60–105 m,
•  The time spent near the benthos is maximised: 60% of each dive and 35% of
time spent at sea are at the deepest 20% of the dives,
•  Almost continuous diving at sea: 68% of time spent at depths >6 m,
•  Ten dives per hour on average, both day and night,
•  Sea lions travel up to 60 km from land to their feeding site, and
•  Sea lions may be exceeding or at the limit of their Aerobic Dive Limit (ADL).
For a review of the Aerobic Dive Limit in marine mammals, see Costa et al.
(2001).
From the data presented above, it appears that the Australian sea lion is at the limit
of its natural foraging physical capacity. Even though male sea lions do not have the
same levels of energy requirements as lactating females, they are likely to be under
similar sorts of pressures while foraging. Thus, when watching hauled out sea lions
sleeping on the beach, consideration must be given that much of a sea lion’s life is spent
foraging at sea in an environment where resources are scarce and where much effort
needs to be expended seeking food.Chapter 2
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Role of hauling out
From the review of the pinniped literature (King 1983; Riedman 1990; Renouf 1991;
Bonner 1994), it appears that there is limited information on the role of hauling out in
the life cycle and biology of pinnipeds in general, and of sea lions in particular.
Several factors have been described that are associated with resting and hauling out
behaviour in pinnipeds and will be examined in this section. These factors relate to
energy recuperation after foraging and more generally resting, social interactions,
predator avoidance and the promotion of moulting. Even though some of the published
work below is not directly related to the Australian sea lion, these factors could all be
relevant to this species.
From the section above on foraging energetics, it can be hypothesised that time spent
by Australian sea lions hauling out between foraging trips is important for energy
recuperation, after what could only be assumed to be high energy expenditure times
while foraging (Costa & Gales 2003). More generally, a possible advantage of hauling
out  in  seals  may  be  rest  (see  Krieber  &  Barrette  1984  on  harbour  seals)  and
opportunities for seals to spend time in an environment where little energy expenditure
is required.
Social behaviour in hauled out seals has been described in harbour seals ( Davis &
Renouf 1987). Furthermore, there may be an advantage to hauling out for mature male
sea lions, as higher breeding success has been demonstrated in male New Zealand fur
seals that frequently haul out than for those that rarely haul out (Troy 1997). Field notes
recorded during this study suggest that social interactions regularly occur in male
Australian sea lions while they haul out (for example, resting alongside or on each
other, touching, nudging, head-to-head confrontations, biting and chasing each other).
These behaviours could contribute to establishing or maintaining social relationships
with other males, and to assisting juveniles in learning social and behavioural skills.Chapter 2
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Predator avoidance has been proposed as a possible advantage of hauling out (see da
Silva & Terhune 1988 for harbour seals; Kingsley & Stirling 1991 for ringed and
bearded seals). This would be particularly valid in environments where predators are a
frequent threat. The great white shark (Carcharodon carcharias) is a known predator of
the Australian sea lion (Walker & Ling 1981; Shaughnessy 1999). Perth coastal waters
are  frequented  by  great  white  sharks,  particularly  during  the  southward-bound
humpback whale migration season from September to November each year, when large
sharks of that species are regularly observed in Perth coastal waters. Most shark attacks
on humans and sea lions have been reported during this time of the year (The West
Australian 1997a, b, 2003c).
The moulting process is related to hauling out in true seals (phocids) through two
physiological processes: an increase in the temperature of the skin and a lowered
metabolic rate (review in Riedman 1990). Warming of the skin results in accelerating
hair growth (Feltz & Fay 1966; Ling et al. 1974), while a lowered metabolic rate has
been associated with moulting in resting harbour and spotted seals (Ashwell-Erickson et
al. 1986). No information regarding physiological processes involved in moulting is
available for sea lions.
Threats to sea lions by humans
Threats on the Australian sea lion have been reviewed by Shaughnessy (1999) and
include:
•  Entanglements with fishing nets, hooks and lines (also Shaughnessy et al. 1997;
Mawson & Coughran 1999),
•  Drowning of pups caught in lobster pots (Gales et al. 1992),
•  Injuries inflicted by humans: animals injured by boat propellers,
•  Sea lions speared or shot (CALM 1992b; Mawson & Coughran 1999). ShootingChapter 2
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was the first cause of recorded deaths in a review of sick, injured and dead
pinnipeds in Western Australia between 1980 and 1996 (Mawson & Coughran
1999).
These causes of injuries or deaths are not uncommon. Statistics from the Department
of Conservation and Land Management show that over 33% of recorded injuries/deaths
of sea lions in the Perth region are due to unnatural causes (CALM 1992b).
Direct human disturbance of breeding or haulout sites by recreational visitors,
tourists and fishermen is a potential threat, although there is little published evidence of
such data. For instance, human interference that would significantly reduce the time sea
lions haul out, or substantially interfere with the activity pattern of hauled out sea lions,
could potentially have consequences on the life cycle of these animals and their ability
to carry out various essential activities.
Negative impact from human visitation on sea lion colonies is difficult to establish,
but three instances have been referred to in the literature:
•  A breeding colony at Daw Island on the south coast of Western Australia
became extinct between 1950 and the late 1980s, as the island was used as a
regular anchorage for fishing boats (Gales et al. 1994).
•  At Seal Bay (Kangaroo Island, South Australia), significant disturbances of
females and pups had resulted from unrestricted access to the colony prior to
1987 (Higgins 1993b). From 1987 onwards, a system of guided tours to the sea
lions on the main beach and prohibited public access to the rest of the colony
has reduced human disturbance of the sea lions (although this has not been
quantified).
•  Frequent disturbance of hauled out sea lions used to occur at Seal Island,
Shoalwater Bay (Western Australia) until beach access was prohibited to the
public and tour operators (CALM 1992b). Documented events included:Chapter 2
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-  Up to 60 people and 16 boats on a 40 m beach with 22 hauled out sea lions,
-  People frequently disturbing sea lions, some accidentally (for example, noise
from boat engines) and others purposely to make them move,
-  Snorkellers enticing sea lions into the water so they can swim around them,
and
-  Hand feeding animals, resulting in sea lions approaching boats to seek fish.
Population trends
There is much uncertainty on the trend in population numbers for individual colonies
and for the species as a whole, as the variability in breeding success between breeding
seasons is large and the accuracy in pup counts on which population estimates are based
is variable (Gales et al. 1994; Shaughnessy 1999; Campbell in prep.).
Local extinctions of populations have been documented from historical records in
Bass Strait (Gales et al. 1994; Ling 1999), and from Rottnest and Garden Islands in
Western Australia (Abbott 1979; Gales et al. 1994; Marchant 1998). Although it is
likely that these populations became extinct as a result of sealing, it is notable that the
species has not managed to recolonise these areas since then. In contrast, the New
Zealand fur seal has re-established itself over most of its prior range since sealing ended
and  its  numbers  are  rapidly  increasing  (Shaughnessy  1999;  Gales et al.  2000).
Campbell  (in  prep.)  has  found  from  studies  of  mitochondrial  DNA  that  female
Australian sea lions have a very high fidelity towards their breeding sites, which could
prevent the species from recolonising parts of its former range.
There is a possible risk of local extinction for small, fragmented Australian sea lion
populations. The size of most sea lion breeding colonies is small, with 90% of the
colonies producing an average of only 30 pups per year (Gales et al. 1992; Gales et al.
1994; Gales & Costa 1997) and 42% of the pup production for the species occurring in
the three largest colonies in South Australia (Shaughnessy 1999). All the WesternChapter 2
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Australian colonies are small and vulnerable to catastrophic events that could lead to
extinction (Campbell in prep.). Peak pup mortality events of up to 56% have been
recorded in the past in South Australia (Shaughnessy 1999).
Conservation status
From the life history characteristics described above, it can be concluded that the
Australian sea lion may be under evolutionary pressure (Gales & Costa 1997), since:
•  Breeding is not synchronized with the external environment, but endogenously
determined,
•  Foraging behaviour is at the limit of the species’ physiological abilities, and
•  There appears to be a significant probability of extinction of local populations.
Bearing all of these factors in mind, the long-term future of the Australian sea lion in
Western Australia and indeed over its whole range in Australia can be considered as
uncertain.
The  conservation  status  of  the  Australian  sea  lion  has  been  reviewed  in  the
Commonwealth Government’s Action Plan for Australian Seals (Shaughnessy 1999).
The Australian sea lion is a listed protected marine species under the Environment
Protection and Biodiversity Conservation Act 1999 (Declaration s248, April 2002) and
is currently under consideration for listing as a vulnerable species by the Threatened
Species and Communities Committee under the EPBC Act.
The Australian sea lion is a protected marine species and listed under the Western
Australian Wildlife Conservation Act 1950 as a species ‘In need of special protection’.
The Shoalwater Islands Management Plan (CALM 1992b) states that:
“The Australian Sea-lion is a species gazetted as in need of special protection
because past commercial exploitation reduced its numbers to low levels from which itChapter 2
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has recovered only partially to date, and because it requires special protection against
illegal destruction and disturbance to its habitat.”
SEA LION-RELATED VISITOR AND TOURISM MANAGEMENT ISSUES
Wildlife viewing tourism: a growing industry
Wildlife viewing tourism is one of the fastest growing sectors in the nature-based
tourism industry worldwide (Newsome et al. 2002). With increasing numbers of people
seeking to view wildlife, conservation issues have become prominent in terms of
protecting species and habitats that are the focus of these activities, and ensuring the
long-term ecological sustainability of these tourism activities.
Issues surrounding the commercial sustainability of wildlife tourism have also come
to the forefront, as tourism operators seek guaranteed access to wildlife resources and
increased security in their business activities, in exchange for the payment of an
operator’s licence fee to the government agency responsible for the management of
wildlife tourism.
Wildlife viewing tourism is expanding rapidly in Australia (Higginbottom et al.
2001b). Marine-based tourism activities are focused on a range of marine species, such
as dolphins, whales, whale sharks, manta rays, stingrays, turtles, fur seals and sea lions
(Birtles et al.  2001),  but,  for  many  species,  little  is  known  on  the  long-term
sustainability of such operations (Green & Higginbottom 2001).
Wildlife tourism can have negative impacts on wild species and their habitat (Birtles
et al. 2001; Green & Higginbottom 2001; Newsome et al. 2002). Potential impacts of
wildlife tourism on wild species can involve: disruption to activities such as feeding,
mating, social interactions (Marsh et al. 2003), increased predation, aberrations inChapter 2
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social behaviour, habituation, changes in community structure, reduced reproduction
and local extinction (Reynolds & Braithwaite 2001).
Humans can also be put at risk if interactions with wildlife and visitors are not
adequately managed. Feeding wildlife is now generally discouraged, as it can result in
aggressive behaviour and occasionally attacks on humans (Orams 2001).
A general review of the impact of tourism on pinnipeds
Pinniped  tourism  in  the  Southern  Hemisphere  has  recently  been  reviewed  by
Kirkwood et al. (2003). Their findings show that tourism focusing on wild pinnipeds is
a growing industry in all the ten Southern Hemisphere countries that have pinniped
populations (Peru, Chile, Ecuador, Argentina, Uruguay, Brazil, Namibia, South Africa,
Australia, New Zealand), plus Antarctica. These authors recorded 80 sites where
pinniped-focused tourism is taking place, with over 161 registered tourist operators and
more than 1.3 million tourists annually. The most visited sites, attracting more than
100,000 tourists annually, are Seal Bay on Kangaroo Island (South Australia) and Seal
Rocks (Victoria) in Australia, and, in New Zealand, Kaikoura Peninsula and Tonga
Island.
The impact of tourism on pinnipeds is summarised in Table 2-1. These studies
document adverse impact of tourism in six species out of twelve (Australian sea lion,
New Zealand fur seal, Australian fur seal, South American fur seal, harp seal, Hawaiian
monk seal). Impact from other activities (visitation by fishing boats and fishermen) was
suggested in two other species (Australian sea lion and South American fur seal).
Recommendations to mitigate human impacts range from increasing approach distances
to amending legislation to protect pinnipeds.1
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Table 2-1: Literature review of human impacts on hauled out pinnipeds from tourism, recreation and other activities
Species (for scientific
names, see Appendix I)
Reference Site Tourism, recreation,
other human
disturbance
Type of tourism/human impact, and recommendations
Australia
Australian sea lion (CALM 1992b) Seal Island,
Shoalwater Bay,
Perth, Western
Australia)
Tourism/Recreation:
land, boat and water-
based disturbances
Impact of recreational and tourism activities on the sea lions hauled
out on a very small beach (40 m long), people hand feeding sea
lions, snorkellers enticing sea lions to the water. As a result,
landing on the beach is no longer allowed at Seal Island.
Australian sea lion (Gales et al.
1992)
Daw Island, south
coast of Western
Australia
Fishing: island used as
an anchorage site by
fishing boats for over
40 years
Extinction of the breeding colony, presumably as a result of the use
of the anchorage site.
Australian sea lion (Martinez
2003)
Baird Bay, South
Australia
Tourism: boat-based
viewing tours,
commercial swims
No significant impact observed, apart from increased sea lion
vigilance on land due to noise from boat and tourists.
Recommendation: to improve quality of interpretation material
provided to tourists by tour operator.
Australian sea lion (Higgins
1993b)
Seal Bay,
Kangaroo Island,
South Australia
Tourism/Recreation:
land-based approaches
Sea lions frequently disturbed prior to 1987, when people were
allowed free access to the breeding colony, before access to the
colony was restricted to guided tours and for research purposes.
Australian fur seal
New Zealand fur seal
(Shaughnessy
et al. 1999;
Worboys et al.
2001)
Montague Island,
New South Wales
Tourism: boat-based
viewing tours
Recreation:
approaches by foot
Responses to boat approaches included increased alertness and
fleeing. Strong responses to approaches by foot.
Recommendation: to increase approach distances when
appropriate, and to prevent approaches by foot.
New Zealand
New Zealand fur seal (Boren 2001;
Boren et al.
2002)
South Island, New
Zealand
Tourism: land and
boat-based viewing
tours, commercial
swims
Various responses to human approaches including increased
alertness and fleeing, as well as habituation (all types of
approaches). Recommendation: to increase minimum distances for
human approaches on land and by boat.
New Zealand fur seal (Barton et al.
1998)
South Island, New
Zealand
Tourism: land-based
viewing
Flight responses to land-based approaches.
Hooker’s sea lion (Constantine
1999)
New Zealand General review of the
impact of tourism on
marine mammals
More research on the impact of tourism on rare and threatened
species, such as the Hooker’s sea lion. Recommendation: to amend
legislation to protect species from adverse tourism impacts.1
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Table 2-1 (cont)
Southern Africa
Cape fur seal (Kirkwood et
al. 2003)
Namibia Tourism: land-based
viewing at Cape Cross
and four other sites
Not studied. Also controlled harvesting.
South America
South American fur seal (Cassini 2001) Uruguay Tourism: land-based
viewing
Strong responses when tourists approached at <10 m, tolerance to
approaches at >10 m.
South American fur seal (Stevens &
Boness 2003)
Peru Disturbance by shell
fishermen
Extinction of breeding colonies as a result of ongoing disturbance.
Antarctica, subantarctic region
Weddell seal (van Polanen
Petel et al. in
press)
Antarctica Tourism: land-based
viewing (approaches on
foot, by vehicle,
helicopter)
Heightened vigilance of female Weddell seals and pups from at
least 20 m away when approached on foot (see also Giese & van
Polanen Petel 2001; van Polanen Petel et al. 2001)
Southern elephant seal (2001a; 2001b;
Engelhard et
al. 2002a)
Macquarie Island
(subantarctic
region)
Disturbance by
researchers, scientific
handling
No significant detectable behavioural impacts from the presence
of researchers.
Southern elephant seal (Burton & van
den Hoff 2002)
subantarctic region Impacts of human
presence on land,
helicopters
Very tolerant to human presence on land, minimal disturbance by
helicopters to moulting
Southern elephant seal Engelhard et
al. (2001b)
Macquarie Island
(subantarctic
region)
Scientific handling,
anaesthesia
Acute short-term effects of handling in pups, but no chronic
effects. Moderate, short-term cortisol response in lactating
females.
Northern hemisphere
Hawaiian monk seal (Gerrodette &
Gilmartin
1990)
Hawaiian islands Recreation: visitors on
beaches used by seals as
haulout sites
Decline in numbers due to recreational beach activities over the
last 30 years resulting in hauling out sites being abandoned. Over
the last decade, these disturbances have decreased at Kure Atoll
and seal populations have started to recover.
California sea lion (Tershy et al.
1997)
Mexico Boat-based viewing
tours. Commercial,
recreational fishing
Negligible impact from tourism, some disturbance to hauled out
sea lions from commercial fishing activities.
Harp seal Kovacs and
Innes (1990)
Gulf of St.
Lawrence, Canada
Tourism: land-based
viewing
Disturbance to maternal attendance and care due to human
approaches, freeze response from pups when approached within
3 m or touched.Chapter 2
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To reduce the impact of land-based visitors on pinnipeds, management measures
have been applied at several sites. Public access onto platforms to view Australian and
New Zealand fur seals is provided at Cape Bridewater, Philip Island and Apollo Bay
(Victoria) and Cape de Couedic (Kangaroo Island). At Seal Bay Conservation Park,
only guided tours are provided on the main beach where Australian sea lions haul out,
while public access to the rest of the breeding colony is prohibited.
One of the major issues facing researchers trying to quantify the impact of wildlife
viewing on wildlife is how to transfer the results of short-term studies dealing with
individual animals or small populations into potential long-term impacts on whole
populations  (Marsh et al.  2003).  Effects  of  marine  mammal  watching  can  be
cumulative, such as in swim-with-dolphins operations (Constantine 2001). Given the
difficulty of long-term studies, current research is focused on identifying biologically-
significant  effects,  linking  them  with  impact  sources  (Marsh et al.  2003),  and
suggesting relevant management measures to reduce these effects.
Sea lion tourism in Australia
Tourism based on Australian sea lions occurs in at least ten main sites in Australia:
three in South Australia and seven in Western Australia. In South Australia, Seal Bay
receives up to 110,000 visitors per year, with either guided walking tours of the sea
lions on the beach (Kirkwood et al. 2003) or viewing hauled-out sea lions from the
boardwalk or the lookout some distance away from the beach. The two other sea lion
tourism sites in South Australia are Baird Bay with boat-based sea lion viewing and
swims (1,500 visitors per year), and Point Labatt, where viewing sea lions takes place
on land from an overlooking platform (around 15,000 visitors per year) (Kirkwood et
al. 2003). In Western Australia, in addition to the four sites previously mentioned in the
Perth region (Carnac, Seal, Penguin and Little Islands), boat-based sea lion viewing alsoChapter 2
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occurs around Albany (islands of King George Sound), Esperance (islands in the
Recherche Archipelago) and Jurien (islands in the Jurien Bay Marine Park).
Sea lion haulout sites in the Perth region
Five of the six haulout sites used by Australian sea lions near Perth (Figure 1-1) are
part of the conservation estate (Table 2-2). The conservation of fauna is one of the
primary management goals for these areas. The sixth site, Dyer Island, is part of the
Rottnest Island A-class Reserve (Government of Western Australia 2003).
The management goal of the Department of Conservation and Land Management
with regard to sea lions (adapted from the Indicative Management Plan for the Proposed
Jurien Bay Marine Park, MPRA and CALM 2000) is to protect sea lions from undue
disturbance by tourism and recreational activities and maintain the ecological values of
the protected area.
Table 2-2: The six main haulout sites used by Australian sea lions near Perth, Western
Australia, and estimated visitor numbers
Sea lion haulout
sites near Perth
Estimated number of
visitors per year
Conservation
status of island
Management
agency
Management
Plan in place
Carnac Island 13,000 on land
20,000–30,000 in the
Eastern Bay (private
boats, tours)1
A-class nature
reserve
CALM (CCWA &
CALM 2003)
Seal Island
Penguin Island
N/A2
80,0003
Part of Shoalwater
Islands Marine Park
CALM (CALM 1992b)
Little Island
Burns Rock
Thousands (no
accurate data) 4, 5
Few (difficult access)
Part of Marmion
Marine Park
CALM (CALM 1992a)
Dyer Island Few (difficult access) Part of Rottnest
Island A-class
Reserve
Rottnest Island
Authority
(Government of
Western
Australia 2003)
1 Based on boat numbers presented by Ingram (2001) and data collected during this study
2 No beach access is currently allowed on Seal Island.
3 Data from the Department of Conservation and Land Management.
4 Restricted access under Department of Conservation and Land Management guidelines.
5 See Wardell (2002).Chapter 2
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The management goals of the department with relation to sea lion tourism can be
defined as:
•  To allow operators to carry out their commercial activities according to the
terms of their licence,
•  To cooperate in maintaining a viable sea lion tourism industry, and
•  To ensure equitable access for sea lion tourism.
There is a considerable level of public interest in the Australian sea lions that can be
observed off the Perth coastline generally, and on Carnac Island in particular, as shown
by frequent media articles (The West Australian 2001; 2002; 2003c; 2003b; 2003a).
However, there is very little published information available on interactions between
Australian sea lions and humans and the potential impacts of humans on Australian sea
lions.  In  Western  Australia,  humans  come  into  contact  with  sea  lions  on  many
occasions, during recreational activities (boating, swimming, snorkelling, kayaking,
recreational or commercial fishing, including catching rock lobsters), or during tourism
activities, such as visits by charter boats and commercial tours.
Instances of disturbance or harassment of sea lions by people have been documented
in the Shoalwater Islands Management Plan (CALM 1992b). The Management Plan
illustrates how adverse impacts on sea lions can result from competition for limited
beach space between humans and sea lions.
Tourism and recreation on Carnac Island
The management purpose of Carnac Island Nature Reserve is the “conservation of
flora and fauna and recreation”, while the specific management goals relative to
recreation on the island include:
•  “To ensure that the passive recreation activities that are permitted on the island
do not compromise the island’s conservation purpose”, andChapter 2
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•  To  maintain  an  emphasis  on  “passive  recreation  (for  example,  nature
appreciation) and visitor education to assist with the management of visitor
behaviour” (CCWA & CALM 2003).
Information on visitor numbers at Carnac Island is provided by Ingram (2001). This
information  includes  a  breakdown  between  commercial  and  recreational  visitor
numbers,  although  the  number  of  recreational  visitors  is  likely  to  have  been
underestimated. There has been an exponential increase in visitor numbers over the
three years from 1998–99 to 2000–01 from 800 to 1800 (Department of Conservation
and Land Management records, Ingram 2001).
There are three main categories of visitors on Carnac Island, which can be described
as follows:
1.  People on sea lion viewing tours (wildlife tourism). The main focus of these
tours is on sea lions, as it is the only wildlife that can be seen reliably during the
tours. Tours include a guided visit on the beach (for two of the three currently
active operators, see Table 2-3).
2.  People on charter boats (general tourism). These operators cater for tourist
groups or social functions, and are generally not focused on wildlife. Visitors are
sometimes ferried to the beach by dinghy and can view sea lions on their own
(guide not provided).
3.  People engaged in recreational boating. Visitors arrive on private boats, anchor
in the East Bay or on the beach. Sea lion viewing takes place from boats, on the
beach or in the water (see Chapter 7). Recreational activities, such as playing
beach games, frequently occur, although they are deemed incompatible with the
goals of the Carnac Island Nature Reserve Management Plan (CCWA & CALM
2003).Chapter 2
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All tour operators seeking to include sea lion viewing as part of their activities are
required to have a commercial activity licence under the Conservation and Land
Management Act 1984 and to pay an annual fee. This licence details certain conditions
under which the activity is allowed to take place. Information on tour operators that
provide sea lion viewing in the Perth region is listed in Table 2-3.
Table 2-3: Sea lion tourism operations around Perth
Sea lion viewing
tourism near Perth
Number of tour operators
offering sea lion viewing
near Perth*
Type of
activity
Conditions of operation
imposed
Carnac Island 3 (two with tour guides for
beach-based viewing, one
boat-based only)
Land and
boat-based
Access to the beach allowed. No
more than 15 people brought
onshore at a time
Seal Island 1 ferry operator, 2 kayak
operators (no beach access
permitted)
Boat-based
only
No access to the beach (tour
operators and general public)
Little Island No regular tour operator in
2002–03
N/A Access to the beach only allowed
for non-commercial visitors for a
maximum of 20 minutes
* Current for the 2002-03 season
General guidelines issued by the Department of Conservation and Land Management
regarding interactions between humans and sea lions advise people to approach sea
lions no closer than 5 m to 10 m on land (CALM undated). Swimming with sea lions or
approaching sea lions in the water closer than 10 m is prohibited under the Wildlife
Conservation  (Close Season for Marine Mammals)  Notice  1998 (Government of
Western Australia 1998).
Duty of care and visitor safety in relation to people viewing sea lion
Visitor  safety  and  duty  of  care  are  an  essential  aspect  of  the  Department  of
Conservation and Land Management’s responsibilities in managing the conservation
estate.  Two  main  issues  arise  with  respect  to  protecting  visitors  from  potential
aggressive behaviour by sea lions (mainly bites) and preventing the transmission of
diseases between the animals and humans.Chapter 2
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Thirteen instances of attack of humans by sea lions in Western Australia have been
documented by the Department of Conservation and Land Management over a period of
30 years (unpublished data), plus the report of a recent attack on a surfer (The West
Australian 2002). In nine out of the 14 cases, the attack occurred in the vicinity of a
breeding colony, a situation where females can be aggressive towards intruders who are
near young pups, and bulls are protective of the females they are attending to.
Given the frequent contacts of sea lions and humans at very close range (beach
goers, swimmers, snorkellers or divers), these instances of attack can be considered as
rare. Out of the 14 instances documented above, two were in the late 1970s, six in the
1980s and five in the 1990s. According to the above list, there is only one documented
instance of a visitor bitten by a sea lion at Carnac Island over a period of 30 years.
Sea lion attack can also result from animals that are fed from boats or from jetties
and that are seeking food from humans. There are reports of hand feeding sea lions that
have resulted in sea lions begging for food around boats (CALM 1992b) and exhibiting
aggressive behaviour (Edwards pers. comm.). There are also reports of attacks by
California sea lions on humans as a result of visitors feeding sea lions (cited in Orams
2001). A “small but nonetheless potential risk” to visitor safety is mentioned in the
Carnac Island Nature Reserve Management Plan (CCWA & CALM 2003).
Health issues and diseases
Three issues arise with regards to health hazards related to humans and sea lions:
•  Wounds from sea lion bites sustained during an attack can be deep, septic and
difficult to heal,
•  Humans may be exposed to contagious diseases carried by wild sea lions, such
as tuberculosis, andChapter 2
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•  Sea lions need to be protected from human contagious diseases that could be
passed on when humans and sea lions are in close proximity.
The potential exists for diseases to be transmitted from pinnipeds to humans and
humans to pinnipeds (Mawson & Coughran 1999). The presence of tuberculosis was
investigated in a captive population of several New Zealand fur seals, Australian sea
lions and one Australian fur seal at the Atlantis Marine Park (Forshaw & Phelps 1991).
The authors suggested that the disease was present in the animals in the wild before
they were captured. In this particular case, there was a risk of the disease being
transmitted from seals to humans when humans and sea lions were in close proximity.
In  particular,  risks  of  contagion  exist  when  sea  lions  cough  to  expel  hard  food
components (cephalopod beaks, fish bones) in their ingested food when resting (Gales
& Cheal 1992; Bodley et al. 1999).
OUTLINE OF FIELD INVESTIGATIONS
The field study that was conducted to investigate the impacts of humans on the
Australian sea lion at Carnac Island is briefly described in this section. The field study
took place over four months with an initial pilot study lasting about six weeks. Sea lion
and visitor data were recorded over 42 field trips, from 15 October to 15 December
2002 and from 16 January to 15 March 2003. The first two months of the study
represented a ‘Low–medium’ visitation period (field trip Nos. 1-19), while the last two
months represented a ‘High’ visitation period (field trip Nos. 20-42) (see Appendix V).
Anecdotal data was also recorded during five visits at the Little Island haulout site for
comparison.
This investigation took place while the proposed Carnac Island Nature Reserve was
the object of sustained public focus (The West Australian 2003a), as the analysis of
public submissions on the draft Management Plan was released in May 2003 (CALMChapter 2
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2003) and the final document released in October 2003 (CCWA & CALM 2003). A
map of Carnac Island is provided in Figure 2-1. The main sea lion haulout site is the
main beach on the island’s east coast (stippled area). Its length was about 400 m during
this field study and varies according to the time of the year. The shoreline between the
main beach and South Point have beaches and caves at certain times of the year where
sea lions frequently haul out. Individual sea lions occasionally haul out on the two other
beaches on the west coast.
Figure 2-1: Map of Carnac Island and location of the main sea lion haulout area on the
island’s main beach (shaded area) (map adapted from the Carnac Island Management
Plan, CCWA & CALM 2003).Chapter 3
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CHAPTER 3  EFFECT OF HUMAN VISITATION ON SEA
LION NUMBERS
INTRODUCTION
The potential impact of the level of human visitation on sea lion numbers was
investigated by comparing sea lion numbers in the Low–medium and in the High
human visitation period. Sea lion numbers were broken down into three age classes:
juvenile, subadult and adult male sea lions.
METHODOLOGY
Sea lions were counted when the research team first arrived at Carnac Island
(generally between 7:00 and 8:00 am). Sea lion numbers were recorded on a total of 42
field trips, 19 of which took place between 15 October and 15 December 2002 and 23
field trips occurred between 16 January and 15 March 2003.
Three age classes were distinguished, the categories following the age classification
used by National Parks and Wildlife South Australia at Seal Bay, Kangaroo Island
(Berris pers. comm.-a):
•  Juveniles: 1.5-6 years old (no juvenile younger than 3-4 years old was observed
at Carnac Island),
•  Subadults: 6-9 years old,
•  Adults: 9 years old or more.
Adult male sea lions are large animals (up to 300–400 kg), of a dark chocolate
brown colour with a blonde ‘crown’ on the head and nape. Subadult males are similar
to adult males, but without the blonde crown and somewhat mottled on the underside.
Juveniles  are  smaller  and  with  a  lighter  underside,  of  a  uniform  cream  colour
underneath for younger animals, developing dark patches that can extend around the
fore flippers as they grow older.Chapter 3
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RESULTS
Sea lion numbers for each field day are shown in Figure 3-1 and Table 3-1. Data
show that the average number of sea lions at Carnac Island approximately doubled
between the October–December 2002 period (Low–medium human visitation season)
and the January–March 2003 period (High human visitation season) from 7.7 to 14.3.
This is a statistically significant increase in sea lion numbers (t=5.9, df=40, P< 0.001).
The increase in the January–March period (Table 3-1) came largely from an influx of
juveniles  (average  number  of  juveniles:  1.3  in  October–December,  6.0  in
January–March), the average number of adults remaining stable until the beginning of
March (average of around 6 to 7 animals). The comprehensive data set of sea lion
identification details, numbers and resightings for each sea lion on various field days is
provided in Appendix II.
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Figure 3-1: Sea lion numbers recorded on each field day for each age classChapter 3
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Table 3-1: Sea lion numbers recorded on Carnac Island during the field study
Field day
No.
Date Juvenile Subadult Adult Total
1 15 Oct 02 1 1 6 8
2 16 Oct 02 1 1 6 8
3 19 Oct 02 1 1 8 10
4 24 Oct 02 1 1 7 9
5 30 Oct 02 0 0 5 5
6 3 Nov 02 1 2 5 8
7 5 Nov 02 1 0 6 7
8 6 Nov 02 2 0 8 10
9 7 Nov 02 4 0 8 12
10 8 Nov 02 2 0 8 10
11 20 Nov 02 2 0 6 8
12 22 Nov 02 1 0 8 9
13 24 Nov 02 1 0 4 5
14 29 Nov 02 1 0 4 5
15 30 Nov 02 1 1 3 5
16 5 Dec 02 1 0 4 5
17 6 Dec 02 1 0 5 6
18 8 Dec 02 3 2 5 10
19 15 Dec 02 0 0 7 7
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20 16 Jan 03 5 0 9 14
21 17 Jan 03 8 0 10 18
22 18 Jan 03 4 0 6 10
23 19 Jan 03 2 0 11 13
24 20 Jan 03 2 0 14 16
25 24 Jan 03 6 0 8 14
26 26 Jan 03 6 0 4 10
27 27 Jan 03 3 1 4 8
28 31 Jan 03 4 0 7 11
29 1 Feb 03 6 1 5 12
30 2 Feb 03 11 0 6 17
31 7 Feb 03 6 1 5 12
32 8 Feb 03 5 0 5 10
33 9 Feb 03 5 0 5 10
34 14 Feb 03 7 1 6 14
35 15 Feb 03 8 0 7 15
36 16 Feb 03 8 3 6 17
37 21 Feb 03 6 0 5 11
38 1 Mar 03 7 1 8 16
39 2 Mar 03 6 1 13 20
40 8 Mar 03 8 3 10 21
41 9 Mar 03 7 2 9 18
42 15 Mar 03 8 2 13 23
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Average Oct–Dec 02 1.3 0.5 5.9 7.7
Average Jan–Mar 03 6.0 0.7 7.7 14.3
Average Oct 02–Mar 03 3.9 0.6 6.9 11.4Chapter 3
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DISCUSSION
The data presented here show that higher levels of human visitation were not
associated with a reduction in the number of sea lions on Carnac Island. Such a
reduction, if it had occurred, could have been interpreted as a possible impact of human
visitation on the sea lions.
From these results, it is not possible to infer that human visitation levels on Carnac
Island did not have an impact on the number of sea lions present on the island.
Moreover, various other factors may have been involved that could influence the
number of sea lions present at the site. For instance, an influx of sea lions from the
colonies near Jurien after the breeding season could have counteracted a reduction in
the number of animals due to increased human visitation levels.
The 2002 breeding season in the Jurien area finished in November–December (see
Table 3-2) (Campbell in prep.). Male sea lions are believed to leave breeding colonies
near Jurien for the Perth region at that particular time (Gales et al. 1992). Published
literature (Gales et al. 1992) and opportunistic CALM records (Ingram 2001) suggest
that adult male sea lions regularly travel between the Perth region and the breeding
colonies near Jurien.
Unpublished data for Carnac Island by Ingram (2001) further suggest seasonal
fluctuations that are synchronised with breeding, with lowest male sea lion numbers at
Carnac Island during breeding times, and highest numbers between breeding times. If a
reduction in sea lion numbers from higher human visitation levels had occurred in the
January–March 2003 period, it would have coincided with the corresponding arrival of
these male sea lions to Carnac Island, masking a possible effect of increased human
visitation levels.Chapter 3
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Table 3-2: Estimated pupping dates and number of pups for the Australian sea lion on
offshore islands near Jurien for four consecutive breeding seasons
Start of pupping End of pupping Pup counts
North Fisherman Island 01 Feb 98
21 Jul 99
06 Jan 01
25 Jun 02
03 Jul 98
20 Dec 99
07 Jun 01
25 Nov 02
66
Not surveyed
41
36
Beagle Islands 01 Feb 98
21 Jul 99
06 Jan 01
25 Jun 02
03 Jul 98
20 Dec 99
07 Jun 01
25 Nov 02
73
Not surveyed
49
56
Buller Island 01 Mar 98
18 Aug 99
03 Feb 01
23 Jul 02
31 Jul 98
17 Jan 00
05 Jul 01
23 Dec 02
49
Not surveyed
46
20
(unpublished data Department of Conservation and Land Management, Campbell in prep.; Holley pers. comm.)
Results of the study presented here show that numbers of adult males at Carnac
Island did not appear to increase after the 2002 breeding season. The only increase in
adult males was found during the first two weeks of March 2003, about 8 to 12 weeks
after breeding ended. It is likely that adult males present in October–December 2002 at
Carnac Island originated from the breeding colonies, as many animals had wounds and
pock marks on the lower back, shoulder area and around the head consistent with biting
injuries sustained during fighting between males during the breeding season (Marlow
1975; Renouf 1991). Adult males in the January–March 2003 period, however, did not
show these injuries.
The numbers of juveniles increased in the January–March 2003 period after the 2002
breeding season. An increase in the number of juveniles would have been expected,
since juveniles have been documented to leave the breeding islands as the pupping
season progresses (Gales 1992), and could have been heading south for the Perth
region. Most of the juveniles observed at Carnac Island during this study were between
four and six years old and would have been from the 1998 breeding season. Breeding
was particularly successful in 1998 with 188 pups produced, compared to 136 in 2001
and  112  in  2002  (Table  3-2).  The  increase  in  juveniles  at  Carnac  Island  in  theChapter 3
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January–March 2003 period could be explained by an unusually high number of these
juveniles leaving the breeding colonies near Jurien towards the end of the 2002
breeding season.
At various times as indicated below, a high fluctuation in the number of sea lions
was observed, with sudden influxes of sea lions to the site (Table 3-1):
•  Between 16 and 24 January 2003, numbers of adult sea lions fluctuated between
six and 14 animals, then decreased to remain stable at a level between four and
eight animals for the following five weeks. Similarly numbers of adult sea lions
increased to 10 to 13 animals in the period 2–15 March 2003.
•  In the January–March 2003 period, numbers of juveniles fluctuated between two
and eight, with a peak at 11 juveniles on 2 February 2003.
The observed pattern suggests that sea lions either pass through the Perth coastal
region at certain times, or that there is a significant number of sea lions present around
offshore islands near Perth that come to shore infrequently to haul out.
The data presented here does not show an effect of human visitation levels on sea
lion numbers. Although it appears that increased visitation during the January–March
2003 period did not impact on sea lion numbers, this would need to be confirmed by
longer field studies over at least two breeding cycles (three years) to account for
movements between breeding sites near Jurien and haulout sites near Perth. Because of
the unique breeding cycle of the Australian sea lion, meaningful comparisons of these
results with published results for other pinniped species are not possible. Short-term
fluctuations in the number of sea lions occurred, suggesting either local or regional
movements of animals that cannot be explained at this stage in the absence of further
studies.Chapter 4
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CHAPTER 4  EFFECT OF HUMAN VISITATION ON THE RATE
OF RETURN OF SEA LIONS TO CARNAC ISLAND
INTRODUCTION
In this chapter, the rate of return of Australian sea lions (Neophoca cinerea) to the
site is investigated in relation to human visitation levels (Low–medium and High), in
order to examine whether higher visitation levels may affect the rate of return of sea
lions to the site. Further, estimating the rate of return of sea lions to the site provides an
important insight into the movements of sea lions to and away from the site and is an
element in assessing their level of exposure to human presence and potential impact
from human visitation.
There is great advantage in identifying and following individual animals rather than
studying groups of unidentified animals when researching animal populations (Altmann
1974; Mann 1999, 2000), and the impact of humans on these populations, in particular
(Bejder & Samuals 2003; Samuals et al. 2003). Indeed, many extensive databases of
individual identification marks have been compiled for various species of marine
mammals, for instance, bottlenose dolphins (Tursiops truncatus) in Shark Bay (Mann
2000) and humpback whales (Megaptera novaeangliae) (Jenner et al. 2001), to mention
just two species that are the focus of ongoing studies in Western Australia.
A database of individual Australian sea lions identified from scar records or using
transponders has been compiled over the last 15 years at Seal Bay Conservation Park,
Kangaroo Island (unpublished data, National Parks and Wildlife South Australia), with
some individual animals tracked over more than 10 years (Berris pers. comm.-a).
Beentjes (1989) emphasizes the advantage of identifying individual animals in his study
of Hooker’s sea lions (Phocarctos hookeri) in New Zealand.Chapter 4
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METHODOLOGY
Identification of individual sea lions
Sea lions were identified by either natural or bleach marks, that were recorded on
sketches and identification photographs. Natural marks consisted of fresh wounds, scars
and light or dark marks on the hair (name used for the coat of sea lions). Bleach marks
were applied on the sea lion’s hair using a 2.7 pole fitted with a sponge which was
dipped in the bleach, a safe hair dye obtained from a (human) hair product distributor.
The details of the identification methods used and a discussion of the reliability of
various marks for identification purposes are provided in Appendix III. No impact was
observed on the sea lions from bleach marking, apart from a brief disturbance during
the marking.
A total of 115 sea lions were identified individually (31 juveniles, six subadults, 78
adults),  amongst  which  36  adult  sea  lions  were  individually  bleach  marked  for
identification and 79 sea lions were individually identified from natural marks. Given
the possibility that some natural marks may have faded or disappeared over a period of
weeks, it is possible that some of the sea lions identified from naturals marks may have
been identified twice in the course of the study. To avoid any bias, only the rate of
return of sea lions to the site over a short period of a few days (consecutive field days)
will be investigated in this chapter.
Field procedure
On each field day upon arrival of the research team, all sea lions on the beach were
counted and checked for previously recorded identification marks. New individual
identifications using either natural marks or bleach marks were recorded.Chapter 4
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Estimation of the rate of return of sea lions to the beach
An estimate of the rate of return of the sea lions to the site was obtained by
calculating the rate of repeat sightings between consecutive field days. The time
between consecutive field days averaged 3.0 days (median 2.0, max 12 days). An
interruption of 32 days between the two field visits of 15 December 2002 and 16
January 2003 was disregarded.
The return rate of sea lions between two consecutive field days (day 1 and day 2)
was calculated by the number of sea lions present on day 2 that were there on day 1,
divided by the average number of sea lions present on both days. This parameter can
only be estimated, as not all the sea lions can be identified on a particular field day.
However, it was possible to calculate an upper limit for this estimate based on the
hypothetical case where all sea lions could be identified.
The observed return rate (%) of sea lions between two consecutive field days was
calculated using the formula:
Observed return rate = 2 x N1,2 / (N1 + N2)
where N1  and  N2 are the number of sea lions observed on day 1 and day 2
respectively, and N1,2 is the number of sea lions identified on day 2 that were also
identified on day 1 (resightings, return sea lions).
The maximum number of sea lions that may have been missed as actual resightings
on day 2 is given by the following formula:
M1,2 = MIN(No_ID1, No_ID2 + New_ID2)
where No_ID1 and No_ID2 are the numbers of sea lions not identified at end of field
day 1 and 2 respectively, New_ID2 is the number of new identifications on day 2 and
MIN is a function that returns the minimum of the two arguments in the parenthesis.Chapter 4
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Thus the maximum return rate (%) between two consecutive field days was calculated
using the formula:
Max return rate = 2 x ( N1,2 + M1,2) / ( N1 + N2)
This index has been used to measure similarities between ecological communities
and varies between 0 (no similarity) and 1 (identity) (Krebs 1972).
RESULTS
Observed and maximum return rates are shown in Figure 4-1. The summary data on
sea lion resightings and return rates to Carnac Island for all field days is provided in
Table 4-1.
 
(Ser. 1: observed, Ser. 1+2: max)
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
Field day number
R
a
t
e
 
o
f
 
r
e
t
u
r
n
 
(
%
)
Series2
Series1
Jan-Mar 2003 -  Aver. rate of return (obs.): 21.2%
Oct-Dec 2002 - Aver. rate of return   (obs.): 22.6%
(X axis refers to field day numbers as provided in Table 4-1)
Figure 4-1: Rate of return of sea lions to Carnac Island between two consecutive field
daysChapter 4
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Table 4-1: Sea lions numbers, resightings and return rates for all field days (summary table)
Field day
No.
Date Total
/day
New IDs
(a)
Not IDed
(b)
Resights
Observed
Return rate
Observed
Resights
Max
Return
rate Max
Resights
Observed
1 15 Oct 8 7 1 (last previous visit) (all visits)
2 16 Oct 8 4 3 1 12.5% 2 25.0% 1
3 19 Oct 10 7 2 0 0.0% 3 33.3% 1
4 24 Oct 9 5 0 2 21.1% 4 42.1% 4
5 30 Oct 5 2 1 1 14.3% 1 14.3% 2
6 3 Nov 8 2 3 0 0.0% 1 15.4% 3
7 5 Nov 7 4 1 1 13.3% 4 53.3% 2
8 6 Nov 10 4 2 3 35.3% 4 47.1% 4
9 7 Nov 12 6 0 4 36.4% 6 54.5% 6
10 8 Nov 10 4 1 3 27.3% 3 27.3% 5
11 20 Nov 8 7 0 1 11.1% 3 33.3% 1
12 22 Nov 9 2 6 1 11.8% 1 11.8% 1
13 24 Nov 5 2 0 1 14.3% 3 42.9% 3
14 29 Nov 5 1 1 1 20.0% 1 20.0% 3
15 30 Nov 5 2 0 3 60.0% 4 80.0% 3
16 5 Dec 5 2 0 1 20.0% 1 20.0% 3
17 6 Dec 6 1 0 3 50.0% 3 50.0% 5
18 8 Dec 10 2 2 3 35.3% 4 47.1% 6
19 15 Dec 7 2 3 2 23.5% 4 47.1% 2
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20 16 Jan 14 10 1 2 19.0% 5 47.6% 3
21 17 Jan 18 7 4 7 43.8% 8 50.0% 7
22 18 Jan 10 1 3 5 35.7% 9 64.3% 6
23 19 Jan 13 3 5 1 8.7% 4 34.8% 5
24 20 Jan 16 3 6 3 20.7% 8 55.2% 7
25 24 Jan 14 2 6 2 13.3% 8 53.3% 6
26 26 Jan 10 4 2 4 33.3% 9 75.0% 4
27 27 Jan 8 1 1 2 22.2% 4 44.4% 6
28 31 Jan 11 5 1 4 42.1% 5 52.6% 5
29 1 Feb 12 3 1 4 34.8% 5 43.5% 8
30 2 Feb 17 1 8 8 55.2% 9 62.1% 8
31 7 Feb 12 4 5 2 13.8% 10 69.0% 3
32 8 Feb 10 1 1 3 27.3% 5 45.5% 8
33 9 Feb 10 0 6 1 10.0% 2 20.0% 4
34 14 Feb 14 0 12 0 0.0% 6 50.0% 2
35 15 Feb 15 2 4 1 6.9% 7 48.3% 9
36 16 Feb 17 1 10 4 25.0% 8 50.0% 6
37 21 Feb 11 0 5 4 28.6% 9 64.3% 6
38 1 Mar 16 0 10 1 7.4% 6 44.4% 6
39 2 Mar 20 0 17 0 0.0% 10 55.6% 3
40 8 Mar 21 3 14 1 4.9% 18 87.8% 4
41 9 Mar 18 2 13 3 15.4% 17 87.2% 3
42 15 Mar 23 2 16 4 19.5% 17 82.9% 5
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Aver. Oct–Dec 02 7.7 3.5 1.4 1.7 22.6% 3.3 36.9% 3.1
Aver. Jan–Mar 03 14.3 2.4 6.6 2.9 21.2% 2.4 56.0% 5.4
Average total 11.4 2.9 4.2 2.4 21.8% 5.6 47.6% 4.4
St Dev Oct–Dec 4.6 2.1 1.6 1.2 1.5 1.6
St Dev Jan–Mar 4.6 2.4 5.0 2.1 4.2 1.9
St Dev Total 4.7 2.3 4.6 1.8 4.2 2.1
(a) New IDs: number of sea lions that received a new identification number that field day
(b) Not IDed: number of sea lions that had not been individually identified at the end of field dayChapter 4
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Average return rate of sea lions
The overall average observed return rate of sea lions to Carnac Island on two
consecutive field days of 0.22 appeared low (calculated maximum return rate: 0.48).
There  was  no  difference  in  the  average  observed  return  rate  between  the
October–December 2002 period (Low–medium human visitation season) and the
January–March 2003 period (High visitation season).
The rates of return of sea lions over five consecutive (or near consecutive) field days
(Table  4-2)  for  two  periods  in  November  2002  and  January  2003  show  results
comparable to these obtained for the whole field period (Table 4-1), with a high day-to-
day variability (observed return rates of 9% to 44%, maximum rates of 27% to 64%).
Table 4-2: Rate of return of sea lions during two periods of five consecutive (or near
consecutive) days
Dates No. of sea lions Rate of return
observed
Rate of
return max
Nov 2002
3/11 8
5/11 7 13% 53%
6/11 10 35% 47%
7/11 12 36% 55%
8/11 10 27% 27%
Average 9.4 28% 46%
Jan 2003
16/1 14
17/1 18 44% 50%
18/1 10 36% 64%
19/1 13 9% 35%
20/1 16 21% 55%
Average 14.2 27% 51%
Frequencies of repeat sightings
An indicator of the general frequency of return of sea lions to Carnac Island can be
provided by the number of individually identified animals that have various observed
frequencies of repeat sightings (Table 4-3). However, this data should be consideredChapter 4
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with caution, as the reliability of identification marks was variable. Nevertheless, the
data, inaccurate as it may be, is indicative of the frequency of return of the sea lions
over the total field period.
Generally, repeat sightings of individually identified sea lions on various field days
were infrequent, apart from a few regular animals. Out of 42 field days:
•  Only five sea lions were seen on 10 or more field days,
•  The three most often seen sea lion were ASL019 (nicknamed ‘Two Spots’, seen
on 26 field days), ASL020 (nicknamed ‘Toby’, seen on 18 field days), and
ASL016 (nicknamed ‘Gash’, seen on 15 field days),
•  57% of sea lions individually identified were seen on only one field day, and
•  85% of sea lions individually identified were seen on one, two or three field
days only.
Table 4-3: Frequencies of sea lion sightings and corresponding number of individually
identified sea lions
No. of times individual
sea lions were observed
during the field study
No. of individually identified
sea lions corresponding to
various sighting frequencies
No. of sea lions
with bleach
marks
No. of sea lions
with natural
marks
26 1 1
18 1 1
15 1 1
11 1 1
10 1 1
9 2 1 1
7 1 1
6 3 3
5 2 2
4 4 3 1
3 15 4 11
2 18 3 15
1 65 25 40
Total 115 36 79Chapter 4
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Site fidelity and movements of sea lions between haulout sites
Anecdotal evidence suggests that sea lions may have a high site fidelity to the
individual haulout sites near Perth. During the period of October–December 2002, there
was no confirmed resighting of sea lions identified at Carnac Island at either of the two
other haulout sites which were monitored regularly as part of this study, Little Island
near Hillarys and Seal Island near Rockingham (see Figure 1-1). During five field visits
made to the Little Island haulout site between October–December 2002, 13 sea lions
were identified, of which three were bleach marked and two were resighted at a later
date.
As far as Seal Island is concerned, Marchant (unpublished data) reported that he did
not observe any sea lion on Seal Island that had been previously identified at Carnac
Island in the course of this study between October and early December 2002. Marchant
kept daily records of the sea lions present at Seal Island during the same period and had
access to all sea lion identification sheets and photographs collected at Carnac Island
during that period. He also joined several of the field trips to Carnac Island and was
familiar with many sea lions identified at the study site.
Possible sources of bias in estimating return rates of sea lions to the site
The rate of return of sea lions to the site is likely to have been underestimated
because some identifications were based on wounds or pock marks that would have
healed over a period of weeks, depending on the type of wound. A pock mark observed
on ASL016 from 15 October to 15 December 2002 at the base of a rear whiskers was
only barely visible on 16 January 2003. However a sea lion (ASL015) with the right
side of the lower lip missing observed on 19 October was still showing the same
diagnostic  wound  when  resighted  on  27  January  and  8  March  2003.  SomeChapter 4
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identifications were based on marks that would have become difficult to distinguish
when sea lions started moulting (around mid February 2003), particularly in juveniles.
Further, it was not possible individually identify all the sea lions on each field day as
some sea lions left the beach before having been checked for identification and others
could not be bleach marked for various reasons, as explained in Appendix III.
DISCUSSION
From  these  findings,  the  existence  of  several  categories  of  sea  lions  may  be
hypothesised according to their movements along the Perth coastline:
•  A transient category of highly mobile animals, some of which pass through the
Perth region, either coming from the breeding islands around Jurien, or possibly
in transit while moving up and down the coast, and
•  A population of resident sea lions which irregularly haulout on Carnac Island,
and spend a significant amount of time at sea or along the coast.
The day-to-day variability of the sea lion turnover rate observed in this study could
be attributable to either a high mobility in sea lions at the local or regional scale, or an
on-site effect of human disturbance on sea lions, with visitors displacing sea lions from
the beach. Studies at a finer time scale, and comparisons between sites with and without
land-based  sea  lion  viewing,  may  be  able  to  shed  some  light  on  the  respective
importance of both factors. The peaks in arrivals and departures of sea lions to and from
the site suggest movements of sea lions that could be related to animals passing through
the area, or to sea lions that are local residents, but haul out at irregular times.
These results are in contrast with those obtained by Beentjes (1989) for a haulout site
of male Hooker’s sea lions on the South Island of New Zealand, where 9 of the 14 sea
lions identified were found to be resident over a period of two years.Chapter 4
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There is little information in the pinniped literature on fidelity towards haulout sites,
apart from Herder (1986) for harbour seals in California and Beentjes (1989) for
Hooker’s sea lions in New Zealand. The issue of whether Australian sea lions mostly
return to the same haulout site while away from the breeding colonies is highly relevant
to the question of assessing human impact on the sea lions, as sea lions who constantly
return to the same site may be subjected to different levels of disturbance to those that
move from one site to another.Chapter 5
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CHAPTER 5  SEA LION BEHAVIOURAL RESPONSE TO HUMAN
PRESENCE
INTRODUCTION
Vigilance as an indicator of human disturbance
Vigilance can be defined as a behaviour by which an animal seeks to investigate its
surroundings, interrupting the ongoing activity in which it is already engaged (Quenette
1990).  Vigilance  in  animal  behaviour  has  been  associated  with  the  detection  of
predators, such as in harbour seals (Terhune 1985; Renouf & Lawson 1986) and in a
variety of other animal species (review in Bertram 1978; Elgar 1989; Lima 1995). In
studies of vigilance in harbour seals in Canada in their natural environment, scans
(defined as any head movement resulting in an increase in the field of vision of the
animal) were used as a measure of vigilance (Terhune 1985; Terhune & Brillant 1996).
Behavioural responses to human disturbance have been used to indicate vigilance
levels in various species. Head lifting was a behavioural response recorded by Dyck
and Baydack (in press) in polar bears approached by tourist in tundra vehicles in
Canada and by Engelhard et al. (2001a) in the southern elephant seal approached by
humans in the Subantarctic, while van Polanen Petel et al. (in press) recorded the
frequency of two behaviours (‘Look’ and ‘Head lift’) in Weddell seals in Antarctica as
an indication of human disturbance during approaches on foot.
Dyck and Baydack (in press) reviewed the possible costs of heightened vigilance
behaviour on various species’ activity and energy budgets. They list the following:
•  A disruption to activities that the animal could be engaging in otherwise, for
instance, sleeping, feeding, grooming or social interaction,Chapter 5
45
•  Expenditure of energy and time involved in engaging in the vigilance behaviour,
and
•  Possible hormonal reaction if the stimulus is perceived as a threat, resulting in a
possible increase in stress, for instance, increased cardiac output and other
physiological reactions.
Expressions of vigilance in the Australian sea lion
The level of vigilance measured by the behavioural response of Australian sea lions
(Neophoca cinerea) to human presence was used in this study as an indicator of human
disturbance. A pilot study conducted at the beginning of this research highlighted the
fact that Australian sea lions have three main vigilance behaviours in response to
human presence:
•  Looking in the direction of the source of the disturbance (‘Look’),
•  Lifting the head usually associated with a visual scan (‘Lift head’), and
•  Sitting upright to gain height, looking towards the source of the disturbance (‘Sit
up’).
The ‘No response’ category was added to these three levels, when no visible reaction
occurred as a response to human presence.
Other more infrequent responses were not used here, as they did not constitute an
expression of vigilance per se (as defined in the previous section), but rather a direct
reaction to the disturbance. These responses comprised: retreating away from the source
of the disturbance and occasionally leaving the beach, or, more rarely, a huff and flaring
of the nostrils followed occasionally by a brief charge towards the humans involved.Chapter 5
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METHODOLOGY
Behaviour sampling
Sea lion responses to human presence were recorded when humans were near one or
several sea lions. Observation focused on a predetermined sea lion for a period of up to
one hour. The period was shortened if the animal being observed left the beach or if
there were no humans near the sea lion for a prolonged period.
This type of recording has been described by various authors as ‘incident sampling’
(Altmann 1974; Mann 1999, 2000), because behavioural recording is triggered when a
particular event takes place (in this case the presence of humans near a sea lion). This
type of sampling was selected because the pilot study showed that sea lions spend most
of their time resting or sleeping in the absence of people. As human presence near sea
lions was intermittent, any random or systematic sampling at pre-selected times would
have resulted in very little behavioural data directly relevant to the investigation of the
impact of humans on sea lions.
The individual identification of each sea lion observed was attempted using sea lion
identification sketches and photographs. If the animal could not be identified from
previously recorded marks, it was given a temporary number and its position on the
beach recorded. The methodology used for identifying sea lions is described in Chapter
4 and Appendix III.
Categories of response to human presence
Sea lion responses to human presence were categorised as follows:
•  ‘No response’: a sea lion did not display any response at all when one or several
human were within 15 m from the animal,
•  ‘Look’: the sea lion directly looked at the human (or humans) near it without
lifting its head off the sand,Chapter 5
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•  ‘Lift head’: the sea lion lifted its head from the sand to look at the human (or
humans), and
•  ‘Sit up’: the sea lion sat upright facing the human (or humans) near it.
These four response types, coded from 1 to 4, demonstrated increasing levels of
response intensity (vigilance) when displayed in the presence of humans. They were
derived from behaviour responses suggested by Berris from her observations of
Australian sea lions at Seal Bay, Kangaroo Island, over a period of 15 years (Berris
pers. comm.-b). These behavioural responses follow the guidelines developed for
defining specific behaviour types when recording formalised pinniped behaviour
(Renouf 1991).
The three behaviour response types used (‘Look’, ‘Lift head’ and ‘Sit up’) also
occurred spontaneously, that is, not in response to human presence, but usually in the
course of social interactions between sea lions. Behaviour taking place during social
interactions was identified when the animal’s gaze or behaviour was not directed
towards the humans present, but towards one or several other sea lions, irrespective of
the distance at which humans may have been from the sea lions or the number of
humans present. That type of behavioural data was analysed separately. Behavioural
responses directed towards noises on boats anchored in the bay were recorded and
analysed separately.
The criteria used to identify whether a particular behaviour was a response to human
presence (as opposed to spontaneous behaviours not resulting from human presence)
was that the behaviour was directed towards the source of the disturbance: ‘Look’ at,
‘Lift head’ towards or ‘Sit up’ facing a human. That behaviour involved the animal
looking directly in the direction of the disturbance. It was thus essential during
behavioural observations to have a direct line of sight between the observer and the
head and eyes of the sea lion observed.Chapter 5
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Variables recorded
Variables recorded were as follows:
•  Time of the day, later reduced to two categories: <10:30am and >10:30am (the
10:30am limit was determined during the initial pilot study, when a drop in sea
lion response levels was noticed from mid-morning onwards),
•  Age class of the sea lion, later reduced to two categories: Juvenile/Subadult and
Adult (the data for juveniles and subadults were pooled into the same age class,
as the number of subadults was generally small and their behaviour appeared
similar to that of juveniles),
•  Approach distance between the human (or humans) and the sea lion, reduced
to six categories: <2.5 m, 2.5-5 m, 5-7.5 m, 7.5-10 m, 10-15 m and >15 m (the
‘No response’ behaviour was not recorded for the >15 m distance), and
•  Number of humans near a sea lion, later coded into four categories: 1, 2-4,   5-
9, >10 humans.
Field data collection and pilot study
A total of 112 hours of observation time was accumulated over a period of 2.5
months during 23 field days (6–15 December 2002, 16 January–15 March 2003). The
behaviour of 41 sea lions with known identification and 199 sea lions with unknown
identification was observed and recorded on data sheets. An example of the method
used to record behavioural responses on a data sheet is provided in Appendix VIII.
An initial pilot study took place from 15 October–30 November 2002, during which
behavioural observations were made of sea lion responses to human presence. During
that initial study, the methodology used to record sea lion behaviour was developed and
tested, and a catalogue of individual sea lion identifications was gathered, with a total
of 58 individual sea lions identified before behavioural recording started.Chapter 5
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Data analysis
The results described further are derived from response counts pooled for all sea
lions. Data were analysed using the statistical computer package SPSS (Version 11.0.1
for  the  Macintosh®,  ©SPSS  Inc.  1989–2002).  Data  tables  showing  behavioural
response frequencies, percentages and associated statistical tests are provided in
Appendix IV. The statistical tests used were the Pearson Chi Square for contingency
tables,  and  the  Kendall’s  tau-b  for  correlations  on  ordinal-by-ordinal  variables
(Crosstabs statistics, ©SPSS).
The low rate of return of sea lions to the site (Chapter 4) prevented comparisons of
the response profile of individual sea lions to test the homogeneity of response of the
various individual sea lions, because of the limited amount of responses in each cell for
individual animals.
RESULTS
Comparison of sea lion behaviour profiles in the presence and absence of humans
The behaviour profile of sea lions in response to the presence of humans (Figure 5 1)
was compared to the behaviour profile recorded (for the same range of behaviours) in
the absence of human disturbance (Figure 5 2) for the three behaviours: ‘Look’, ‘Lift
head’ and ‘Sit up’. As the ‘No response’ behaviour did not apply in the behaviour
profile in absence of human disturbance, it was not included in the contingency table
used for the chi square analysis. Both profiles were significantly different (χ
2=249,
df=2, P<0.001).
In the sea lion behaviour profile in response to the presence of humans (Figure 5 1),
the most common response was ‘Look’ (45%), which involved the least amount of
energy expenditure, and the least common response ‘Sit up’ (8%).Chapter 5
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Figure 5 1: Sea lion behaviour profile in the presence of humans
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Figure 5 2: Sea lion behaviour profile that is not in response to human presenceChapter 5
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The most common sea lion behaviour in the absence of human disturbance (Figure 5
2) was ‘Sit up’ (48%), which was often a reaction to an approach made by another sea
lion during challenges aimed at establishing dominance ( Marlow 1975 ), while the
least common was ‘Look’ (20%).
Sea lion response to human presence according to age class
Figure 5 3 shows that Adult sea lions had lesser vigilance levels in the presence of
humans than Juvenile/Subadult sea lions. This difference between the two age classes
was highly significant (χ
2=140, df=3, P<0.001, Table IV-1).
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Figure 5 3: Percentage totals of sea lion responses to human presence for
Juvenile/Subadult and Adult age classes
The difference in response between Adult and Juvenile/Subadult sea lions was in the
respective proportions of the ‘No response’ (13% in Juvenile/Subadult vs. 29% in Adult
sea lions and ‘Lift head’ behaviours (32% in Juvenile/Subadult vs. 17% in Adult sea
lions). The ‘Look’ behaviour was predominant and in similar proportions in both ageChapter 5
52
classes (around 45%–50%). The ‘Sit up’ behaviour was less frequent than the other
responses and also similar in proportion in both age classes (around 7%–10%). The
‘Look’ response is likely to have a lower energetic cost than the ‘Lift head’ and ‘Sit up’
responses, and was used equally by both age classes. However, the ‘Lift head’ and, to a
lesser extent, the ‘Sit up’ responses were used more frequently by young animals.
Sea lion response according to the time of the day
Figure 5-4 shows that sea lions had a higher level of vigilance early in the morning
(period <10:30 am) than later in the day (period >10:30 am). The difference between
the two periods was highly significant (χ
2=285, df=3, P<0.001, Table IV-2).
Sea lion behaviour
situp lift head look no response
P
e
r
c
e
n
t
60
50
40
30
20
10
0
Time of the day
<10:30am
>10:30am
Figure 5-4: Percentage totals of sea lion responses to human presence for the periods
<10:30 am and >10:30 amChapter 5
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There was a four-fold increase in the frequency of the ‘No response’ behaviour (9%
vs. 36%) and a three-fold decrease in the frequency of the ‘Sit up’ response (12% vs.
4.5%) between <10:30 am and >10:30 am. The decrease in the ‘Look’ and ‘Lift head’
responses was less marked.
Differences between the time of the day for each age class
The differences in response between Adult and Juvenile/Subadult sea lions between
the periods <10:30 am and >10:30 am (Figure 5-5 and Figure 5-6) were very similar to
the ones in the pooled ‘whole day‘ results (Figure 5-4):
•  There was the same difference of around 13% in the ‘No response’ behaviour
between the two age classes early and later in the day.
•  The ‘Look’ behaviour was predominant and in similar proportions in both age
classes (around 50% early, and 38% later in the day).
•  The ‘Sit up’ behaviour was much less frequent than the other responses and also
similar in proportion in both age classes (around 10% early, 3 to 6% later in the
day).
Early morning (period <10:30 am)
Juvenile/Subadult sea lions were very responsive to human presence for the period
<10:30 am (Figure 5-5), with only 3% of ‘No response’ (Figure 5-6). Adults were
comparatively less responsive (16% of ‘No response’), but still much more than in the
period >10:30 am when the ‘No response’ behaviour increased to 42%. Differences
between Adult and Juvenile/Subadult sea lions for that period were significant (χ
2=103,
df=3, P<0.001, see Table IV-3).Chapter 5
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Figure 5-5: Percentage totals of sea lion responses to human presence for Juvenile/
Subadult and Adult age classes (period <10:30 am)
TIM E_DAY:         2   >10:30am
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Figure 5-6: Percentage totals of sea lion responses to human presence for Juvenile/
Subadult and Adult age classes (period >10:30 am)Chapter 5
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Later in the day (period >10:30 am)
There was a marked decrease in response in both Juvenile/Subadult and in Adults for
>10:30 am (Figure 5-6), compared to <10:30 am (Figure 5-5), with similar differences
between Juvenile/Subadult and Adults (‘No response’ 29% vs. 42%, ‘Lift head’ 27% vs.
15%). Differences between Adult and Juvenile/Subadult sea lions for that period were
significant (χ
2=38, df=3, P<0.001, see Table IV-3).
Sea lion response according to distance of humans from sea lions
Overall, the response profiles were very similar across all distances, from <2.5 m to
>15 m (Figure 5-7), with the ‘Look’ response the most frequent (40% to 50% of all
responses), followed by ‘No response’ (15% to 30%), ‘Lift head’ (15 to 25%) and ‘Sit
up’ (4% to 12%). The sea lion response profiles at all distance categories indicated that
sea lions exhibited a sustained level of vigilance and were aware of human presence at
all distances, from <2.5 m to >15 m.
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Figure 5-7: Percentage totals of sea lion responses to human presence for various
approach distancesChapter 5
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Amongst the 547 responses recorded at the distance of >15 m (representing 28% of
the total number of active responses recorded), ‘Look’ accounted for 48%, ‘Lift head’
for 40% and ‘Sit up’ for 12% (see Table IV-4). As mentioned previously, as the ‘No
response’ behaviour did not apply at >15 m, the percentages in that category were
calculated on three response types only (‘Look’, ‘Lift head’ and ‘Sit up’), and could not
strictly be compared to the other distance categories. Although the chi square test was
significant (χ
2=64, df=12, P<0.001), the low correlation coefficient (Corr.< 0.1),
indicated no linear relationship between sea lion response and approach distance (see
Table IV-4).
The 141 observations of visitors at <2.5 m of a sea lion indicated that visitors
approached sea lions at very close range. The response profile at <2.5 m (‘No response’
30%, ‘Look’ 43%, ‘Lift head’ 21% and ‘Sit up’ 6%: Table IV-4) showed that ‘Look’
remained the preferred vigilance behaviour for sea lions in the presence of visitors.
Differences between the time of the day for various approach distances
Differences in levels of vigilance between the period <10:30 am and the period
>10:30 am previously obtained were confirmed here (Table IV-5):
•  ‘No response’ was 1.5 to 4 times more frequent >10:30 am than <10:30 am at
all distances <15 m,
•  ‘Look’ varied from 45% to 60% for the period <10:30 am and 30% to 45% for
the period >10:30 am at all distances (far less difference than in the ‘No
response’ category),
•  ‘Lift head’ varied from 23% to 30% for the period <10:30 am and 10% to 25%
for the period >10:30 am at all distances (far less difference as well), and
•  ‘Sit up’ was between 5% to 15% before 10:30 am and 3% to 5% after 10:30 am
at all distances.Chapter 5
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Sea lion response to the number of humans near a sea lion
The profiles of sea lion responses to human presence were similar irrespective of the
number of humans near a sea lion (Figure 5-8), showing that sea lions responded to the
presence of few people or single humans in a similar manner as to the presence of larger
groups.  Again,  as  in  the  variable  ‘Approach  distance’,  the  chi  square  test  was
significant, but a low correlation coefficient (Corr.<0.1) indicates no linear relationship
between sea lion response and the number of humans near a sea lion (Table IV-6).
Sea lion behaviour
situp lift he ad look no response
P
e
r
c
e
n
t
60
50
40
30
20
10
0
No. of humans nr SL
1
2-4
5-9
≥10
Figure 5-8: Percentage totals of sea lion responses to human presence for various
numbers of humans near sea lion
Summary of results
A summary of the results of this chapter is given below:
•  Behaviour profiles of sea lions in response to human presence and in the
absence of human disturbance are significantly different,
•  Vigilance levels in response to human presence are higher in Juvenile/Subadult
than in Adult sea lions,Chapter 5
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•  Vigilance levels in response to human presence are higher early in the morning
(<10:30 am) than later in the day (>10:30 am), and the difference is more
pronounced in Juvenile/Subadult than in Adult sea lions,
•  Vigilance levels in response to human presence are similar for all distance
categories. Sea lions do not appear to have a higher level of vigilance when
humans are closer to the animals. The ‘No response’ behaviour is far more
frequent at all distances (<15 m) later in the day (period >10:30 am) than early
in the morning (period <10:30 am),
•  58  ‘active’  responses  were  recorded  at  the  approach  distance  of  <2.5  m,
representing 6% of the total number of responses recorded,
•  547 responses were recorded at the distance of >15 m, representing 28% of the
total number of active responses,
•  For each distance category, sea lions showed a much lower level of response for
the period >10:30 am than for the period <10:30 am,
•  The profiles of sea lion response to human presence were similar, irrespective of
the number of humans near a sea lion involved, and
•  The percentage of ‘No response’ was several times higher for the period
>10:30 am than for the period <10:30 am, irrespective of the number of humans
near a sea lion.
DISCUSSION
Factors involved in sea lion responses to human presence
The significant differences in the behaviour profiles of sea lions in the presence and
in the absence of human disturbance suggest that these behaviours have different
purposes  and  meanings.  In  the  case  of  the  behaviour  in  the  absence  of  humanChapter 5
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disturbance, sea lions engage in social interactions that are usually brief, such as mock
fighting, head-to-head challenges, where a sea lion sits up to meet a challenger.
To the contrary, responses to human presence were often prolonged, consisting of
behaviours that appeared to be aimed at following the source of the disturbance. Thus,
energy minimization of the response appeared to be important, with the following
responses in decreasing frequencies: ‘Look’ (almost half of the observations) followed
by ‘Lift head’ and ‘Sit up’.
The main factors that determined the frequency of sea lion response to human
presence were the age of the animals (Adult sea lions have far lower levels of vigilance
than  Juvenile/Subadult  animals)  and  the  time  of  the  day  (the  level  of  vigilance
diminishes greatly after 10:30 am). As most visitors arrive towards late morning at the
beach (as exemplified in Figure 6-2), the disturbance due to human presence is likely to
be smaller that would have been the case if most visitors arrived early in the morning.
Vigilance remained sustained across all approach distances, from <2.5 m to >15 m.
This indicates that sea lions remain alert at a range of distances that are beyond the
distance of 5 m to 10 m recommended in the existing sea lion viewing guidelines
(CALM undated). Further, the response profiles (types and frequencies of responses)
were similar across the range of approach distances, irrespective of the distance
involved. This result does not conform with the common perception that the level of sea
lion vigilance would increase as the distance of approach decreased.
Long-term potential effects of human presence on sea lions
Continued stimuli caused by human presence can lead to physiological responses
indicating stress, such as increased cardiac output, the production of stress hormones or
increased blood cortisol levels (review in Wingfield et al. 1997; see Engelhard et al.
2002b for southern elephant seals). Studies on breeding penguins have shown aChapter 5
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physiological response to the presence of tourists: a doubling of cardiac output in
Adelie penguins (Pygoscelis adeliae) although no postural change was visible (Culick
et al. 1990; Culick & Wilson 1995) and hormonal responses in Magellanic penguins
(Spheniscus magellanicus) (Fowler 1999).
There is a possibility that heightened levels of vigilance in Australian sea lions on
Carnac Island due to visitor presence could induce prolonged stress in the sea lions,
resulting in harmful effects and long-term impacts.
Ongoing disturbance of hauled out Hawaiian monk seals due to recreational beach
activities over many years has resulted in significant reductions in seal numbers to the
point that the species was declared as endangered species in 1976 (Gerrodette &
Gilmartin 1990). These authors found that effects of human presence went undetected
for at least 15 years as these effects were gradual and research and monitoring were
sporadic. On Kure Atoll where these activities have decreased and some conservation
actions have been taken, the recovery of the monk seals has slowly begun to take place.
Potential adverse impacts due to ongoing human disturbance in the Australian sea
lion at Carnac Island could lead to a reduction in the time sea lions spend hauling out
and, in the longer term, to some, and possibly eventually all, the sea lions leaving the
site permanently. Long-term individual monitoring of sea lions at the site may be able
to detect potential adverse human impacts on sea lions if carried out over a minimum of
two breeding cycles, that is, three years. However, it may then be too late to reverse
impacts and a precautionary approach may be required to protect sea lions as well as
tourism activities based on this resource. Indeed, uncertainty and lack of scientific
information are circumstances where such a precautionary approach is recommended
(Calver et al. 1999).Chapter 6
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CHAPTER 6   COMPETITION FOR SPACE BETWEEN HUMANS
AND HAULED OUT SEA LIONS
INTRODUCTION
This chapter assesses the use of some parts of Carnac Island’s main beach (shown in
Figure 2-1) by hauled out sea lions in preference to other parts of that beach and
whether the pattern of use found can be linked to habitat preferences by hauled out sea
lions and/or competition for beach space with humans. Investigating this issue was
important, as the pattern of use of the beach by sea lions has implications in terms of
visitor access and management and the reduction of human impacts on sea lions.
Heat dissipation is likely to be a major issue for sea lions on the beach, particularly
in summer when temperatures can rise above 40ºC. Anecdotal observations during the
pilot study indicated that sea lions tended to lie on the cool, wet sand or seaweed near
the water’s edge, or partly in the water itself. It was thus important to investigate
whether sea lions were able to use the most suitable part of the beach at times of high
levels of human visitation.
Human visitors at Carnac Island tend to occupy space on the beach at Carnac Island,
often with little regard to the sea lions that are already there. A significant proportion of
observations of direct disturbance of sea lions by humans recorded in this study can be
attributed  to  humans  competing  for  space  with  sea  lions  (see  Table VI-1  for  a
description of instances of direct disturbances of sea lions by human visitors).Chapter 6
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METHODOLOGY
The spatial distribution of the sea lions on the beach was recorded on 28 field days.
The position of the sea lions on the beach was recorded upon arrival, generally between
7:00 am and 8:30 am. For the purpose of data collection, the beach was divided into
three sections of about 130 m each from north to south (Figure 6-1) and the numbers of
sea lions in the North, Middle and South sections recorded.
(photo APB 1981)
Figure 6-1: Map of the haulout site at Carnac Island, indicating the position of the
North, Middle and South sections
To obtain patterns of distribution, sea lions were recorded as present in one of the
three sections of the beach if one-third or more of the total of the sea lions present were
on that particular section at the start of the day. If there was less than one-third of theChapter 6
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total number of sea lions on that section, sea lion presence on that section was recorded
as 0. Thus, sea lions could be deemed present on one, two or three sections of the
beach. This method was used to represent the distribution of the majority of the sea
lions on the beach, at the exclusion of isolated individuals or small numbers of animals
relative to the total number of sea lions present.
RESULTS
Spatial distribution of hauled out sea lions on the main beach
From Table 6-1, it can be seen that sea lions were most often present in the North
section of the beach (at least one-third of the animals were there 71% of the time). This
section is where seaweed accumulates on the shoreline. The South section was the
second most preferred section (at least one-third of the sea lions about 46% of the time).
The middle section, which is where most people landed and/or anchored their boat, was
the least often used (at least one-third of the sea lions about 25% of the time).
Table 6-1: Frequencies of occurrence of sea lions on different parts of Carnac Island’s
main beach
Beach section North Middle South
Observation count 20 7 13
Percentage of total number of
observations (n=28)
71% 25% 46%
Note: Sea lions were recorded as ‘present’ in one of the three sections of the beach if one-third or more of the number
of sea lions on the beach that day were present in that particular section.
Presence of hauled out sea lions on other parts of the shoreline
From October–December 2002, smaller beaches were present along Carnac Island’s
eastern shoreline south of the main beach (see Figure 6-1). At low tide, these beaches
were connected by dry sand and it was possible to gain access to the southernmost tip
of the island on foot. These smaller beaches and some deep caves along that part of the
shoreline were frequently used by sea lions.Chapter 6
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Changes in sea currents and tides washed the sand away from this part of the island
in late 2002. From January onwards, only rarely were sea lions observed south of the
main beach. Several other beaches on the northern, western and south-western sides of
Carnac Island were rarely used by sea lions as haulout sites (only one sea lion recorded
on two out of 11 visits).
Pattern of human visitation on the main beach
Recreation
The high human visitation levels at Carnac Island appeared to be associated with hot
weather (>38ºC) and/or long weekends/summer holidays. During the field study, a
maximum of 110 boats was recorded on 9 February 2003 on a 42ºC day (Figure 6-2).
Low visitation levels appeared to be associated with strong winds and overcast weather.
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Figure 6-2: Changes in the number of visitors and boats during a high visitation day at
Carnac Island (9 February 2003, temperature > 38ºC)Chapter 6
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Observations of the visitors during this study showed that human visitation on
Carnac Island followed a somewhat predictable pattern. The first visitors usually
arrived shortly after 8:00 am. Then visitor numbers fluctuated during the morning, until
a sudden arrival of boats towards late morning or lunchtime, with visitor numbers on
the beach peaking around midday and decreasing as boats departed Carnac Island in the
early afternoon (Figure 6-2).
Tourism
One of the tour operators visited Carnac Island most days, usually arriving around
8:30  am  with  10  to  15  customers  on  board.  The  group  snorkelled  to  the  beach
accompanied by a guide, spent around 15 to 20 minutes observing the sea lions on the
beach at a distance of 8–10 m and snorkelled back to the boat.
Another tour operator visited Carnac Island two to three times a week, arriving
around midday and bringing one, two or occasionally three groups of up to 15 people in
succession. A guide was present during the visit on the beach. Some charter boat
operators occasionally brought groups on the beach, but no guide was provided. Other
charter boat operators did not bring their customers on the beach, but people were free
to swim to the beach of their own accord. On hot days, groups of 10 to 15 people
walked along the beach, generally originating from charter boats.
Anecdotal observations of direct disturbances of hauled out sea lions by humans
Events involving the direct disturbance of hauled out sea lions by humans on Carnac
Island  were  recorded  in  an  opportunistic  manner  ('ad libitum' sampling method,
Altmann 1974; Mann 1999).Chapter 6
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Instances of interference with, or disturbance of, sea lions are summarised in Table
6-2  and  described  in  more  detail  in  Table  VI-1.  This  table  shows  that  direct
disturbances were observed at an average of almost 1 per day and visitors were
recorded within 2.5 m of sea lions at an average of 3.4 per day. The frequency of such
incidents appeared to be higher on hot days, when there were many boats anchored in
the bay and many people on the beach.
Table 6-2: Anecdotal observations of direct disturbances of hauled out sea lions by
humans at Carnac Island: (a) disturbance type and (b) sea lion behaviour following
disturbance
(a) Type of disturbance No. of times
Particular incidents related to people being very close to
(<2.5 m) or surrounding sea lions*
11
Loud boat noise from the water 9
Loud human voice on the beach 6
People throwing sand, seaweed, objects at sea lion 5
People splashing water at sea lion 3
People touching or attempting to touch a sea lion 3
Group of people closely surrounding a sea lion (<5 m) 3
People playing beach games too close 1
Total 41
(b) Sea lion behaviour following disturbance No. of times
Sea lion looks, lifts head 24
Sea lion retreats to water and swims away 7
Sea lion lunges at or briefly chases human, jaw gape 5
Sea lion sits up 3
Sea lion enters the water to interact with humans 1
No reaction 1
Total 41
* In addition, 141 instances of visitors being <2.5 m of a sea lion were recorded with the corresponding sea lion
response (see Chapter 5 and Table IV-4)
(see Table VI-1 for a more detailed account of these disturbances)
Generally, people were found to behave responsibly towards sea lions, keeping more
than 5 m away and trying not to interfere with the animals. In several instances, parents
upon landing on the beach were seen giving their children explanations about sea lions.
However, on hot days with high visitation levels (up to 110 boats anchored in East
Bay and 60 people on the beach), people frequently anchored their boats on the beach
close to sea lions, walked between sea lions and the water, let their young children runChapter 6
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unsupervised along the beach near sea lions, surrounded sea lions at close range (<5 m),
talked loudly near sea lions, played ball games close to sea lions and occasionally threw
sand, seaweed or other objects at sea lions. One man was seen pouring some alcoholic
beverage from a can onto a sea lion. Loud noises, particularly from boats, often elicited
a response from hauled out sea lions, behaviour also noted in the Shoalwater Islands
Management Plan (CALM 1992b).
In addition, there were 141 observations of visitors at less than 2.5 m from a sea lion,
which resulted in the following sea lion responses: ‘No response’ 30%, ‘Look’ 43%,
‘Lift head’ 21% and ‘Sit up’ 6% (see Chapter 5, Table IV-4).
People being too close to sea lions, particularly young children playing unsupervised
near sea lions, can present serious risks to public safety. One particular incident of a
four-year-old child and an 18-month-old toddler playing unsupervised around a large
(280–300 kg) sea lion, with the toddler crawling towards the sea lion and rescued in
extremis by one of the research volunteers (Plates IIa–c) illustrates the dangers of social
and recreational activities taking place in the immediate proximity of sea lions.
DISCUSSION
Habitat preference of sea lions hauled out on the beach
Sea lions are fond of lying on wet sand or a cool, wet layer of seaweed, most likely
for thermoregulation purposes. Heat dissipation of hauled out seals was studied in
harbour, harp and grey seals by Mauck et al. (2003). Using infrared thermography, they
showed that these seals can dissipate excess heat through ‘thermal windows’ on their
trunk. These authors suggest that these windows do not occupy a specific site on the
body, but that the animals can channel the heat to a specific wet body area for theChapter 6
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Plates IIa–c: Photo sequence of children playing on the beach very close to sea lions
Photo 3: Children playing unsupervised near a large sea lion on Carnac Island
When the family arrived, the sea lion was lying on the sand some distance from the
water. As the children ran around the sea lion flicking sand, the sea lion moved towards
the water, sitting upright and facing the source of the disturbance. The toddler was
rescued by one of the research volunteers as he was about to reach the sea lion.
Photo 4: After a while the sea lion enters the water and prepares to leave the beach.Chapter 6
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Plate IIb: Interactions between humans and sea lions at Carnac Island (cont)
Photo 5: The sea lion leaves the beach and swims off.
Photo 6: The child moves further along the beach towards a group of young sea lions
resting on the sand. The child is gradually getting closer to them.Chapter 6
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Plate IIc: Interactions between humans and sea lions at Carnac Island (cont)
Photo 7: The child runs past the young animals repeatedly within a couple of metres,
throwing sand in the air.
Photo 8: Three of the sea lions respond to the disturbance by sitting upright. They settle
down shortly afterwards.
All photos: Jean-Paul OrsiniChapter 6
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purpose of reducing their body heat. Studies on the California sea lion investigated heat
loss  in  contact  with  dry  and  wet  sand  (Matsuura  &  Whittow  1975)  and
thermoregulation when they were in contact with air of different temperatures (Odell
1974; Ohata & Whittow 1974).
Early in the morning, sea lions usually moved from the upper sandy part of the beach
(10–80 m from the water’s edge) where they have spent the night to the part closer to
the water’s edge (less than 10 m). The amount of seaweed on the beach varied with
tides, currents and the season, from a thick layer of up to half a metre thick to none at
all. However, all the seaweed was found at the northern section of the beach during our
field period (October 2002–March 2003).
The fact that one third or more of the sea lions present on a particular day were
found in the North section of the beach 71% of the time may be related to the frequent
presence of seaweed on that beach section. Indeed, it was found that sea lions were
more evenly spread along the beach when there was no seaweed on the beach, although
this occurred on only three field days (Day 8, Day 9 and 15/03/03), and does not
represent enough data to draw general conclusions.
Spatial competition between people and sea lions
Even though sea lions used the sections of beach less used by visitors (North and
South sections), a significant proportion of sea lions used the Middle section of the
beach (at least one third of the sea lions 25% of the time), where most visitors usually
arrive  and  congregate.  On  high  visitation  days,  several  sea  lions  were  at  times
surrounded by people at very close range (less than 2.5 m). Some sea lions appeared to
ignore most of the human activity, while others left the beach as a result of the
disturbance. The fact that sea lions mainly use the northern part of the beach, which is
used less by visitors, may not be the result of the displacement of the sea lions byChapter 6
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visitors, but rather the result of sea lion habitat preference related to the accumulation of
seaweed on the beach (see previous section).
Spatial  competition  between  humans  and  hauled  out  sea  lions  was  observed
repeatedly, particularly during (1) recreational activities undertaken by people on the
beach, such as playing ball games, picnicking or simply walking along the water’s
edge, and (2) as a result of people trying to elicit a response from a sleeping or resting
sea lion (see Chapter 7 for a discussion of visitor perceptions and attitudes towards sea
lion viewing). The range and number of observed events where direct disturbance of sea
lions  by  visitors  took  place  at  Carnac  Island  (including  several  instances  of
interference) suggest that these incidents are not rare. The significant number of
instances where people were at less than 2.5 m of sea lions is an indication that visitors
are either not aware of the guidelines on approach distances, or are not mindful of them.
This issue will be further explored in Chapter 7.
Sea lion responses to such disturbances included either retreating and leaving the
beach, or displaying aggression towards humans (flaring whiskers, huffing, lunging)
(Table 6-2).
The results of anecdotal observations support the conclusion that there is a short
supply of beach space for use by sea lions and humans, and that humans disturb sea
lions in the course of using that space. Similar observations of direct and repeated
human disturbance on sea lions at Seal Island were reported in the Shoalwater Islands
Management Plan (CALM 1992b). People are no longer allowed to land on the island’s
small beach where sea lions haul out.
Similar adverse impacts of humans at tourism sites have been observed elsewhere.
As previously mentioned, disturbance of hauled out Hawaiian monk seals due to
recreational beach activities over many years has had a major impact on seals numbers;Chapter 6
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a decrease in such activities has resulted in a recovery of the species (Gerrodette &
Gilmartin 1990). Further, these authors note that it was difficult to demonstrate the
downward trend in seal numbers over a short period of time. Only over a period of
15 years or more did the adverse impacts of recreation on the seals become noticeable.
In the example of the Northern Royal Albatross Colony, Taiaroa Head (New
Zealand), wildlife tourism has evolved over time to the detriment of both the wildlife
and the visitor experience (Higham 1998). Further, Higham (1998) comments that
apparent wildlife tolerance to human impacts does not lead to a reduction of the overall
impact, which continues to exist despite the appearance of habituation.Chapter 7
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CHAPTER 7  A SURVEY OF VISITOR ATTITUDES,
PERCEPTIONS AND EXPECTATIONS RELATED TO SEA LION
VIEWING
INTRODUCTION
The value of visitor experience and feedback is being increasingly recognised in the
management of wildlife tourism (Orams 2000; Worboys et al. 2001; Newsome et al.
2002; Lewis & Newsome 2003). The data collected from visitor surveys can provide a
useful insight into the profile and the purpose of visitors engaging in wildlife viewing
activities. Visitor surveys should be designed to provide usable information in order to
assist managers of the conservation estate. Guidelines and practical methods have been
prepared to help in the design of such surveys (e.g. Horneman et al. 2002).
It is also useful to compare visitor perceptions of issues such as human impacts on
wildlife and visitor safety with the actual results of field studies on the same issues. The
results of this survey highlight certain visitor attitudes and perceptions that do not
closely match the results of the field study presented earlier in this thesis (see Chapter 5
and 6). From the information presented in this survey, gaps can be identified between
visitor perceptions and the results of field studies that can assist in the design of
interpretation, education and awareness programs. Important management implications
are also likely to result from such an analysis.
METHODOLOGY
The survey took place from 16 January to 28 February 2003 and a total of 207
visitors responded to the questionnaire. The questionnaire (copy provided in Appendix
IX) was designed to gather information on the following points:
•  Profile of visitors to Carnac Island,Chapter 7
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•  Visitor expectations of sea lion viewing, as well as sea lion viewing outcomes,
•  Description of sea lion viewing activities,
•  Interactions between humans and sea lions (on land, from boats and in the
water),
•  Visitor perception of sea lion disturbance by humans,
•  Visitor perception of sea lion viewing and quality of visitor experience,
•  Visitor perceptions of whether sea lions are attracted to people,
•  Visitor perception of safety issues,
•  Visitor support for guidelines and regulations on human/sea lion interactions,
•  How would visitors improve their sea lion viewing experience in the future,
•  Some  open-ended  questions  gave  respondents  the  opportunity  to  write
comments and suggestions.
Visitors were approached on the beach and, after a brief presentation of the study
and its goals, asked if they wished to participate in the survey. The questionnaire was
presented to visitors after they had been on the beach for a while, to allow them time to
view the sea lions if they wished, so that they could answer questions about the quality
of their experience. The response to the request to fill out the questionnaire was
generally positive, once respondents were made aware that the results of the study
would assist with the protection of the sea lions. There was generally a high level of
interest for the sea lions and some respondents were keen to provide feedback on their
experience and often asked questions on the life history of the sea lions.
Respondents were given a questionnaire to fill out with limited guidance. Little
background was provided to potential respondents on the sea lions unless specific
questions were asked. It took an average of 5 to 10 minutes for people to fill out the
form. Assistance was readily available if respondents sought clarifications on some of
the questions.Chapter 7
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As the survey was not designed to provide a random sample of the visitor population
on Carnac Island, its results do not strictly apply to the whole visitor population.
However,  the  survey  provides  valuable  information  on  how  to  improve  future
management of the island.
RESULTS
Results derived from this survey (summarised in Table 7-1) provide an insight on
visitor profiles, attitudes, expectations and perceptions towards sea lion viewing. These
results have implications for the planning of interpretation and education/awareness
programs on sea lions, and should be able to assist with future directions for the
management of Carnac Island. Detailed feedback and comments from the respondents
are presented in Appendix VII. Please note that percentages in the following sections do
not always add up to 100%, as multiple responses were possible for some questions,
and not all respondents answered all the questions.
Profile of Carnac Island visitors
A total of 86% of respondents were recreational visitors (they came on private
boats), while 14% of respondents came on commercial tours or charter boats (Figure 7-
1). Point of departure to Carnac Island was mainly Fremantle (55%), followed by
Woodman  Point  (30%).  Other  points  of  departure  (15%)  were  the  Swan  River,
Cockburn Sound and Rockingham.7
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Table 7-1: Summary of visitor responses to the survey questionnaire
Question
No.
Question Response Percent of
respondents
Implications for sea lion interpretation, visitor
education/awareness and Carnac Is. management
1 How did respondents
reach Carnac?
Private boats
Tour boats
86
14
Recreation represents a major portion of respondents.
2 Point of departure on
mainland
Fremantle
Woodman Point
other
55
30
15
Education program to focus around the Fremantle and
Woodman Point boating communities (e.g. boat clubs,
boat ramps)
3* Purpose of visit Swimming/snorkelling
Boating
Socialising
Wildlife viewing
Fishing
56
55
53
44
20
Wildlife viewing ranks fourth after three recreational
pursuits. Multiple selections for many respondents.
4 Number of previous visits 0
1
2–5
>5
35
16
18
31
Direct visitor education should be directed towards first
time visitors as much as repeat visitors.
5* Day of visit Weekend
Public holiday
Weekday
49
22
19
A substantial proportion of respondents visit Carnac on
weekdays.
6a Did respondents know
about sea lions prior to
visit?
Yes (N=164)
No
78
21
The great majority of respondents were aware of sea
lions before their visit. Further research is needed on
how they knew about sea lions and what they knew.
6b** Was viewing sea lions a
goal of your visit?
(N=164)
Yes
No
66
34
52
26
Two thirds of the respondents who knew about sea lions
had sea lion viewing as the goal of their visit.
7* Respondents’ expectations
regarding sea lion viewing
Viewing a sea lion on the beach
Viewing a sea lion from the boat
Encountering a sea lion in the water
Taking a photograph
Swimming with sea lion
73
38
38
24
1
Expectations were mainly sea lion viewing on the beach,
but expectations of sea lion viewing from a boat and in
the water were high.7
8
Table 7-1 (2) (cont)
Question
No.
Question Response Percent of
respondents
Implications for sea lion interpretation, visitor
education/awareness and Carnac Is. management
8a Did you view sea lions
during your visit?
Yes
No
100
0
Sea lion tour operators can almost provide a
guarantee that sea lions will be viewed at Carnac.
8b Where did your sea lion
viewing/encounter take
place (beach, boat, water)?
Respondent:  On the beach
From a boat
In the water (N=86)
95
32
34
A third of respondents encountered a sea lion in the
water.
9a* What was the sea lion
doing while you were
watching it?
Sleeping/resting
In an upright position
Moving
98
31
25
The viewing experience of most respondents
consisted of a sleeping sea lion. It is important to
present other aspects of the sea lions’ life cycle when
designing interpretation/education material.
9b** Sea lion behaviour during
encounter with human in the
water (N=86)
Swimming past you
Swimming towards/around you
64
36
26
15
Much interaction occurred in the water between sea
lions and people. Sea lions approached 15% of
respondents during interactions in the water.
9c** In the water, did sea lion
touch or nudge you? (N=86)
Yes
No
No response
15
77
8
5
25
2
No instance of a sea lion biting a human in the water
was reported to the survey team.
10* Did you feel that sea lions
were disrupted by:
Your presence
Other people’s presence
Not disrupted
10
19
76
Few respondents perceived that they disturbed sea
lions, while most believed that sea lions were not
disrupted. Need for more education/awareness.
11a Did you see something that
may adversely affect sea
lions?
Yes (N=161)
No
78
21
Responses to this question complement results of
Question 10. Respondents witnessed various cases of
incidental disturbance to sea lions.
11b** If yes, what was the source
of the disturbance? (N=64)
(see Table VII-1 for more
details)
People
Boats
Commercial tourism
Indirect impacts
No perceived impact
50
31
11
5
3
16
10
3
1
1
Most respondents believed that people and boats
were the two main sources of disturbance to sea
lions.
12 Level of enjoyment of sea
lion viewing (from 1 low to
10 high)
Score 7 to 10
Score 3 to 6
86
12
High enjoyment level with an average score of 8.07
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Table 7-1 (3) (cont)
Question
No.
Question Response Percent of
respondents
Implications for sea lion interpretation, visitor
education/awareness and Carnac Is. management
13a Did you perceive that sea
lions enjoyed or sought the
presence of humans?
Yes (N=80)
No
Unsure
39
58
2
Charismatic nature of sea lions, look directly into
people’s eyes. Inquisitive juveniles, often seek
human interaction (on land or in the water).
13b** If yes, how? (N=80)
(see Table VII-2 for more
details)
‘Interactions sea lions/people in water’
‘Sea lions enjoy people’
‘Sea lions content/indifferent to people’
Miscellaneous
No response
30
14
15
6
35
12
5
6
2
14
Interactions between sea lions and people in the
water appear to be an important part of the
respondents’ sea lion viewing experience (see also
Question 9b).
14 How close can a person
approach a sea lion safely?
1–3 m
3–5 m
5–10 m
>10 m
35
36
22
5
The great majority of respondents believed that an
approach distance of ≤5 m is adequate, despite being
aware that sea lions can bite (Question 15). This
presents a safety and sea lion disturbance issue.
15 Are you aware that: A sea lion can inflict a painful bite
A sea lion can outrun a person on the
beach
92
42
There is a knowledge that sea lions can bite, but a
limited awareness that they can outrun a person on
the beach. Safety issue (see also Question 14).
16 Do you believe current
guidelines/rules to interact
with sea lions should be:
The same
Stricter
Less strict
80
10
8
Although there appears to be strong support for
guidelines/rules for interactions between sea lions
and people, many respondents are not aware of the
recommended approach distance (Question 14).
17 What did you enjoy/dislike
while viewing sea lions?
Positive comments
Negative comments
173
22
See text p. Table VII-4 for more details.
18a* How could your
experience of viewing the
sea lions be improved in
the future?
Volunteer ranger providing guidance
CALM ranger on-site
Information display on the beach
Guided tours
No change
77
20
59
9
21
Volunteer ranger was the preferred choice and there
was a request for an information display easily
accessible on the beach.
18b** Respondents’ comments
on how to improve their
sea lion viewing
experience (N=30) (see
Table VII-3 for details)
Signage, information display
More regulation, protection
Less tourism
More/better amenities
Less regulation
30
27
20
17
6
4
4
3
2
1
General support for more sea lion protection, even if
that involves more regulation. Request for more on-
site information.
* Multiple responses ** Percentages of all respondents (N=207) left column, and of respondents that answered the question (N supplied in column 3)Chapter 7
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By private 
sail boat
By private 
motor boat
On a tour
By kayak
Figure 7-1: How respondents reached Carnac Island
Most of the respondents (71%) visited Carnac Island on weekends and public
holidays, but 20% also visited the island on weekdays. The purpose of the visit was
mainly boating, swimming/snorkelling, socialising (around 50-55% each), as well as
wildlife viewing (44%), indicating a recreational focus for many visitors.
A total of 35% of the respondents were at Carnac Island on their first visit, another
15% on their second visit, while 31% were regular visitors (≥5 visits).
Visitor expectations of sea lion viewing and viewing outcomes
A high percentage of respondents (78%) knew about sea lions at Carnac Island prior
to their visit. The goal of 66% of the respondents who knew about sea lions was to view
sea lions during their visit. These figures indicate a specific intention to view sea lions
before going to the island. While 73% of respondents expected to view sea lions on the
beach, 38% expected to view them from a boat, and 38% to encounter them in the water
(Figure 7-2). All 207 respondents saw sea lions during their visit, and almost all of them
saw them on the beach, while 30-35% saw a sea lion from a boat or encountered one in
the water.Chapter 7
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Figure 7-2: Visitor expectations of their encounter with a sea lion
Interactions between humans and sea lions
Interactions on land
The most common sea lion behaviour observed by respondents on the beach was
overwhelmingly ‘Sleeping/resting’ (97%), followed by sitting upright (31%) and
moving (25%) (answers not mutually exclusive) . This indicates that the most common
type of sea lion viewing experience by visitors at Carnac Island was viewing a sea lion
when it is inactive.
This finding is relevant in terms of visitor management. In order to be able to fully
enjoy their sea lion viewing experience, people would need detailed interpretation of
why sea lions are hauled out on the beach and spend most of their time resting.
Otherwise, there is a risk, as observed in this study several times, that visitors may
attempt to elicit a reaction from the sea lions if they perceive that this resting behaviour
is uninteresting. This may result in inappropriate behaviour from the part of the visitors
leading to harassment of the animals.
Visitor expectations
0 10 20 30 40 50 60 70 80
Viewing a sea lion on
the beach
Viewing a sea lion from
the boat
Encountering a sea lion
in the water 
Taking a photograph of
a sea lion
No response
Swimming with a sea
lion 
PercentageChapter 7
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Interactions in the water
Of the 38% of respondents who expected an encounter with a sea lion in the water,
most (90%) did encounter one in the water. Of these respondents, 64% said that a sea
lion swam past them while they were in the water, and 34% said that a sea lion swam
towards or around them. This indicates that sea lions frequently swim near or around
people. Of the 86 respondents who had interactions with sea lions in the water, 10
respondents mentioned being touched or nudged by a sea lion. No report of biting or
aggressive behaviour and no occurrence of adverse interactions between sea lions and
swimmers came to our attention during the field period.
Anecdotal observations during this study show that young sea lions frequently
interact with people in the water, while this is not usually the case with adult sea lions.
Inquisitive juveniles often leave the beach to join one or several swimmers/snorkellers
and can remain with them for extended periods of time. This appears to be an extension
of a behaviour where juveniles playfully interact among themselves in the water.
Visitor perceptions of sea lion disturbance by humans
When asked “Did you feel that sea lions were disrupted by: (1) Yourself, (2) Other
people, (3) Not disrupted”, the answer was (1) 10%, (2) 20%, and (3) 76%. The results
to that question can be seen in the context of the findings of Chapter 5, where ongoing
repetitive sea lion disturbance resulting from human presence on the beach was
observed. Two factors may be involved here in the visitors’ apparent lack of awareness
of this type of disturbance. Firstly, most respondents were interviewed after 10:30 am,
at a time when sea lions were less likely to respond to human presence (see Chapter 5).
Secondly, sea lion responses to human disturbance are not conspicuous (mostly ‘Look’
or ‘Lift head’) and most visitors would not be aware that this may constitute a
significant disturbance through its ongoing, repetitive nature.Chapter 7
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However, when asked the question: “Did you see something that may adversely
affect sea lions?”, 78% of respondents answered “Yes”. This question related to
incidents of direct disturbance of sea lions by humans. When comparing the results
from this question to the anecdotal observations presented in Chapter 6 of this study,
the significance of this type of incidental sea lion disturbance becomes apparent. Of the
64 (out of 161) respondents who commented on the source of the disturbance, 50%
mentioned people, 31% boats and 11% commercial tourism. The lack of patrol boats
was mentioned once (see Table VII-1 for more details).
Visitor perceptions of sea lion viewing and quality of experience
Respondents generally thoroughly enjoyed their sea lion viewing experience, 86%
rating their experience between 7 and 10 (out of 10), and only 7% giving it a rating of
between 3 and 5 (Figure 7-3). This is confirmed by many opportunistic conversations
with people on the beach who expressed delight at the opportunity to view a wild
species at such close quarter.
When asked the open-ended question: “What did you enjoy/dislike the most while
viewing the sea lions at Carnac Island?”, 169 respondents provided a total of 192
comments (Table VII-4). Of these comments, the great majority (89%) were positive,
while only 11% were negative. Twenty two percent of comments mentioned the scenic
qualities, the peacefulness and naturalness of Carnac Island. Amongst the 76% of
comments  referring  to  the  enjoyment  of  viewing  sea  lions,  22%  mentioned  the
opportunity to view wild sea lions “in their natural habitat”, and 20% mentioned the
enjoyment of viewing them “being themselves” (including sleeping, resting, or just
“being lazy”) without “human interference”, while 19% emphasised the “interactions”
with the sea lions, including “being close to them” (6%) and/or “swimming with them”
(6%). Four percent of comments referred to the opportunity to view sea lions “freely”,Chapter 7
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in an uncontrolled manner and without many other people being there. The value of
information provided by the research volunteers was mentioned in 2% of the comments.
Enjoyment viewing sea lions (1-Low to 10-High)
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Figure 7-3: Enjoyment levels of visitors viewing sea lions at Carnac Island
Amongst  the  19  comments  on  what  people  disliked  about  sea  lion  viewing,
respondents indicated ‘other people’, particularly when they were getting too close to
sea lions and interfering with them (3% of the total). In two percent of the comments,
respondents indicated that disliked the pontoon near the island, as well as the large
‘Ecotour’ ferry and “mass tourism”. A similar number of comments mentioned the sea
lions not being entertaining enough (2%) and two respondents (1%) did not agree with
the guidelines about interactions between sea lions and humans in the water.
Visitor perceptions of whether sea lions are attracted to people
Although  a  majority  of  respondents  (58%)  thought  that  sea  lions  were  not
particularly attracted to humans, a significant proportion (39%) indicated that they
perceived that sea lions sought or enjoyed the presence of people (see Table VII-2 forChapter 7
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more details). From the comments provided, it appears that this perception came from
the “friendliness” of sea lions towards people.
The reasons why respondents enjoyed viewing sea lions include:
•  interacting with sea lions in the water (30% of respondents), and
•  sea lions being playful, intrigued by humans (14% of respondents).
The charismatic nature of sea lions and their habit of looking directly into people’s
eyes makes them endearing to humans. Inquisitive juveniles often appear to seek human
interaction, particularly in the water, and this interaction enhances the quality of the sea
lion viewing experience.
One response indicates that a respondent believed that sea lions enjoyed being fed
fish. One direct observation by the author of people feeding fish to a large adult sea lion
confirms that unfortunately some people continue feeding sea lions. The fact that sea
lions appear very tolerant to human presence tends to give people a false sense of
security, even though the chance of attack by a sea lion is small.
Visitor perceptions of safety issues
Most respondents (71%) considered that 5 m or less was a safe distance to approach
sea lions (including 35% who thought that a distance of less than 3 m was safe), despite
guidelines recommending staying at least 5 m to 10 m away from sea lions, or more if
the animals show any response to human presence. Furthermore, although 92% of
respondents were aware that sea lions can inflict a painful bite, 42% of respondents said
that they were not aware that sea lions are capable of outrunning a person on the beach.
Visitor attitude towards guidelines and regulations on human/sea lion interactions
There is a large support (80% of respondents) for the current guidelines dealing with
interactions  between  humans  and  sea  lions.  Even  though  these  guidelines  were
summarised in the questionnaire, it is possible that respondents were not aware of themChapter 7
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prior to filling out the question, and may have had a limited understanding of them.
However, the answers can be interpreted as a strong support for protecting sea lions
from undue interference from humans and suggest that there is likely to be support for
further measures to protect sea lions, provided visitors receive appropriate information.
 How would visitors improve their sea lion viewing experience
A volunteer ranger on the beach was the preferred choice (77%), presumably as a
way to reduce the incidence of undesirable human behaviour and to assist and inform
people on the beach. The lower score for a CALM ranger (20%) indicated that
respondents were less in favour of the presence of an official ranger on the beach.
Several  respondents  indicated  that  they  would  not  favour  a  ‘Monkey  Mia’  type
experience with highly controlled, closely supervised viewing.
Many respondents (59%) requested more information that included an information
display. The current information display on the wooden platform was difficult to access
from the beach in the 2002–03 season, because wave erosion exposed sharp limestone
rocks between the beach and the platform, so that few people would have been able to
view the display. The low score of the ‘No change’ option (21%) suggests that most
respondents saw a change as desirable. Guided tours were the least preferred option
(9%).  More  details  about  visitor  comments  and  suggestions   are   provided   in
Table VII-3.
DISCUSSION
Visitor appreciation of sea lion viewing
The variety of reasons given by respondents for why they enjoyed their sea lion
viewing experience showed that the majority of respondents not only thoroughly
enjoyed  their  experience,  but  also  had  a  deep  appreciation  of  that  experienceChapter 7
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(Table VII-4). Two different groups of respondents emerged from the survey. Some
people enjoyed the opportunity of seeing sea lions in their natural habitat, “being
themselves” without interference (‘passive’ appreciation), while others preferred the
interaction, including being close to the sea lions and/or being in the water with them
(‘active’ experience). These are important results to take into account when developing
guidelines for visitor management and designing interpretation and education material.
The impact of recreational visitors on sea lions: the ‘incidental ecotourist’
The results presented above show that although many visitors witnessed incidental
disturbance caused by humans to sea lions, they did not seem to recognise that they
themselves could disturb sea lions. Low-level, repetitive human disturbances of wildlife
are indeed difficult to recognise, even by experienced scientists or managers (Duffus &
Dearden 1990).  A  broad-reaching  education  program,  supported  by  a  sea  lion
interpretation plan, would assist in developing this awareness so that visitors can
recognise  telltale  signs  of  human  disturbance  to  sea  lions  and  adjust  their  own
behaviour accordingly.
This survey indicates that many visitors to Carnac Island have a recreational focus,
including visitors who arrive on charter boats (general tourism). It is likely that the
attraction of Carnac Island to recreational and general tourism visitors will increase in
the future, as the island is only a short boat trip (8-10 km) from Fremantle and
Woodman Point, is sheltered from the sea breeze in summer and provides an easy free
anchorage for boats without the need for a permit, contrary to Rottnest Island, where
mooring and access fees are charged and moorings are already overcrowded. The
proportion of ‘incidental ecotourists’, that is, tourists who are attracted by something
other than wildlife and may or may not have an appreciation of wildlife viewing
(Grossberg et al. 2003), is likely to increase in the future. The introduction of anChapter 7
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‘ecocruise’ ferry to Carnac Island that can accommodate over 100 passengers with a
purpose-built pontoon moored less than 50 m from the island has introduced large scale
‘ecotourism’ to the island where the proportion of ‘incidental ecotourists’ is likely to be
high.
With regards to visitors that are attracted to wildlife viewing, Duffus and Dearden
(1990) note that as usage increases, visitors coming to ecotourism sites tend to have a
more ‘generalist’ profile. Wildlife ‘specialists’ (those who are attracted by wildlife
viewing primarily) gradually lose out in their competition with the generalists. This is
likely  to  be  the  case  for  both  recreational  and  ‘ecotour’  commercial  visitors.
Management tends to become then increasingly directed towards the ‘generalists’, and
the  conservation  of  wildlife  becomes  more  and  more  secondary  to  the  main
management goals. This scenario has been observed at the Northern Royal Albatross
Colony in New Zealand in particular (Higham 1998).
Carnac Island Nature Reserve is unusual compared to other nature reserves in
Western Australia, in that its management purpose includes recreation as well as the
conservation of flora and fauna. The recently published Carnac Island Nature Reserve
Management Plan specifies that ‘passive’ recreation is the main type of recreational
activity compatible with wildlife conservation on the island (CCWA & CALM 2003).Chapter 8
89
CHAPTER 8  GENERAL DISCUSSION AND IMPLICATIONS FOR
THE MANAGEMENT OF CARNAC ISLAND
GENERAL DISCUSSION
Research findings
Results presented in Chapters 3, 4, 5 and 6 provide an insight into the impacts of
visitors on sea lions at Carnac Island. The findings of this study show that several types
of human disturbances of hauled out sea lions occur at Carnac Island, resulting in
various categories of potential impacts:
•  A low level, but ongoing type of repetitive disturbance, as demonstrated by the
sustained sea lion responses to human presence at various approach distances.
This type of disturbance resulted in a state of sea lion vigilance that was
different  from  the  behaviour  profile  recorded  in  the  absence  of  human
disturbance.
•  A higher-level type of incidental disturbance (that includes instances of direct
interference), due in part to recreational activities that are not compatible with
the Carnac Island Nature Reserve management goals (that is, passive recreation
and nature appreciation), and in part coming from visitors trying to elicit more
‘active’ sea lion behaviours than the resting sea lion behaviour usually on
display. This type of disturbance resulted at times in sea lions either retreating
and leaving the beach, or displaying aggressive behaviour (‘fight or flight’
response).
Impacts on sea lions from these disturbances may range from a potential sea lion
physiological stress response to sea lions leaving the beach, a reduction in the time seaChapter 8
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lions spend hauling out, and, in the longer term, the risk of sea lions abandoning the site
altogether.
Visitation levels did not appear to affect the number of sea lions on the beach or the
rate of return of sea lions to the site, although such impacts cannot be ruled out by this
study and further longer-term investigations are required.
The results of the visitor survey showed that visitors greatly valued their sea lion
viewing experience. Few visitors were aware that human presence by itself can be a
source of disturbance to sea lions. However, visitors noticed various incidents of direct
sea  lion  disturbance  similar  to  the  ones  recorded  in  this  study  (see  Chapter  6).
Furthermore, the repeated instances when visitors approached sea lions at a very short
distance (<2.5 m) represent a public safety issue. Even though there has been only one
documented instance of sea lion attack at Carnac Island in 30 years, the fact that young
children and adults carry out recreation activities in the midst of sea lions represents a
public safety risk. The presence of a ranger on the beach at peak visitation times and an
education and awareness program would assist in reducing that risk.
Turning sea lion viewing into a sea lion conservation tool
Wildlife  tourism  can  have  positive  consequences  on  wildlife  (review  in
Higginbottom et al. 2001a). Wildlife tourism, for example, can serve as a vehicle to
convey positive education messages on wildlife conservation to wide audiences. Sea
lion viewing should be an educational and rewarding experience for both recreational
and commercial visitors. This experience, if carefully managed, can contribute to public
awareness  and  education  on  sea  lions  and  ultimately  become  a  key  tool  in  the
conservation and management of the species.
On  the  other  hand,  if  interactions  between  humans  and  sea  lions  are  not
appropriately managed, short- and long-term impacts on the species are likely to occur.Chapter 8
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Further, negative visitor experiences can have a detrimental impact on public perception
of the species, particularly in the case of a sea lion attack potentially resulting in human
injury.
IMPLICATIONS FOR CARNAC ISLAND MANAGEMENT
The future of sea lion viewing at Carnac Island
It is anticipated that the continued increase in visitation on Carnac Island from
recreation and tourism will result in intensified competition for space between humans
and sea lions, particularly during high human visitation times.
The findings of this study highlight the need to implement a long-term strategy to
reduce the impact of human visitors on sea lions. Similar wildlife impact studies (see
the well-documented case study of the Northern Royal Albatross Colony at Taiaroa
Head, New Zealand, discussed by Higham 1998) point strongly towards increased
wildlife impacts and a reduced quality of wildlife viewing experience in the absence of
management intervention.
Recommendations regarding the management of Carnac Island would best be
considered in the context of a broad visitor management framework, so that various
measures can be integrated, their effect monitored and reviewed, and adaptative
management  implemented  accordingly.  Various  types  of  visitor  management
frameworks,  such  as  the  Limit  of  Acceptable  Change  (LAC)  model,  the
Environmentally Based Planning (EBP) model (Dowling 1993)  and  the  Tourism
Optimization Management Model (TOMM) (McArthur 1996) have been used in the
Australasian region and/or overseas; their strengths and weaknesses are reviewed by
Newsome et al. (2002) and Moore et al. (Moore et al. in press).Chapter 8
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It is suggested that the main goal of the management framework should simply be to:
•  Reduce the impacts of visitors on sea lions at Carnac Island
by (secondary goals):
•  Reducing competition for space on the beach between sea lions and people,
•  Reducing the level of sea lion vigilance due to human presence, and
•  Eliminating the number of incidents of direct disturbance of sea lions by
visitors.
The constraints on the management goal being:
•  Maintaining a high quality experience for visitors engaged in sea lion
viewing
•  Retaining equitable access for recreational and commercial visitors
•  Sharing management costs equitably between all users, and
•  Reducing risks to public safety.
Anticipated outcomes of this management framework would be:
•  To protect Australian sea lions hauled out on Carnac Island from human
disturbance
•  To enhance sea lion viewing experience for all visitors
•  To ensure a sustainable future for tourism and recreation on Carnac Island.
Management recommendations
Amongst the following recommendations, some can be implemented with a reduced
amount of public consultation and input, for example, a public consultation process has
already taken place during the preparation of the Management Plan for the Carnac
Island Nature Reserve (CALM 2003). Other recommendations will require a renewed
public input and consultation process. The progress of the management framework can
be measured against a set of Key Performance Indicators (KPIs).Chapter 8
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On the ground management measures
1.  Control visitor numbers on the main beach
Set up target limits for visitor numbers on Carnac Island in the management
framework specifying:
•  Limits on visitor numbers per annum and per day,
•  Limits on total numbers of commercial visitors on the island at any one time,
•  A ‘visitor allocation plan’ providing respective allocation levels for various site
users (recreational users, charter boat operators, tour operators),
•  Restrictions on anchoring boats on the beach during the high visitation season,
and
•  Introduction of permits for recreational users during the high visitation period
(15 December–30 April) with an internet-based booking and payment facility
(modelled on the system of the Queensland Parks and Wildlife Service), the fee
contributing towards Carnac Island management costs.
2.  Set up a Sea Lion Sanctuary Zone on the main beach
Encompassing a stretch of about 150 m of the existing beach at its northern end (area
marked ‘North section’, Figure 6-1), this ‘no public access’ zone would provide
protection for sea lions from human disturbance.  This recommendation is supported by
the current Management Plan, to “ensure that resting sea-lions are not disturbed by
human activity” (CCWA & CALM 2003).
Monitoring activities
3.  Set up a long-term sea lion monitoring program
It is essential to gather long-term scientific data on the sea lions hauled out at Carnac
Island to be able to monitor visitor impacts. Cumulative impacts on sea lions fromChapter 8
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small, but repetitive disturbances cannot be detected by short-term studies. Data,
collected using a systematic protocol for later analysis, include:
•  Monitoring sea lion numbers on the beach,
•  Starting a catalogue of individual identifications for sea lions to monitor the rate
of return of sea lions to the site,
•  Monitoring sea lion numbers and breeding success at the colonies near Jurien, as
the number of sea lions at Carnac Island would be indirectly related to the
breeding population on the west coast,
•  Monitoring the frequency of incidents of direct sea lion disturbance by visitors
(KPI), and
•  Monitoring the incidence of visitors approaching sea lions at less than 5 m
(KPI).
4.  Set up a visitor monitoring program
•  Monitoring  visitor  numbers  against  set  visitor  number  targets  (see
Recommendation No. 1) (KPI),
•  Monitoring visitor activity on the beach for compliance with the ‘passive
recreation’ goal of the Management Plan (KPI), and
•  Monitoring visitor attitudes and expectations towards sea lions and sea lion
viewing (KPI).
Sea lion interpretation and public education/awareness
5.  Develop a Sea lion Interpretation Program
A large amount of literature is available on the meaning, purpose and role of
interpretation programs; design principles are reviewed by Newsome et al. (2002). A
sea lion interpretation program available to all visitors (recreation, tourism) can turn
passive sea lion viewing into a high quality experience by providing meaning to thatChapter 8
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experience (Worboys et al. 2001). From a tourism and recreation point of view,
watching sea lions sleeping or resting may not provide a rewarding experience for many
tourists without the provision of context to the experience. Issues that need to be
addressed are the level and amount of interpretation material required on the island
(location  and  nature  of  the  permanent  information  display  board,  presence  of  a
volunteer or Department of Conservation and Land Management ranger on the beach,
signage, use of pamphlets, use of a mobile information shelter on the beach at peak
visitation times), and their accessibility to the various categories of visitors (recreational
visitors, visitors on charter boats, on tours).
6.  Prepare an Education and Awareness Program about sea lions
Target audiences should not only include Carnac Island visitors, but also stakeholder
groups (for example, motorboat and yachting clubs), charter boat and tour operators and
the wider public. An overhaul of the existing permanent display on the island is needed,
and its location should be reviewed to ensure that it can be easily and safely accessed
by visitors at all times. Other education tools can be used, for example mobile
education display at boat ramps, yacht clubs, schools.
7.  Increase ranger presence on the beach
The presence of rangers on the beach would contribute significantly to public
education and the reduction of instances of direct disturbances to sea lions. The
introduction of a volunteer ranger on the beach received strong support from visitors
during the survey. These rangers could assist the Department of Conservation and Land
Management staff rangers in day-to-day public education and monitoring activities.
8.  Accreditation of tour guides and tourism operators
A system of training and accreditation of tour guides on Carnac Island certified by
the CALM would add value to the visitor experience provided in the wildlife tours andChapter 8
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be of commercial benefit to the industry (Dowling 1996). Under CALM licence
conditions, tourism operators seeking access to the island may be required to be
accredited under the Australian National Ecotourism Accreditation Program (NEAP).
Acceptability of management measures
With a growing public awareness of the potential impacts of wildlife tourism on the
environment, there is an increased public understanding that limits on visitor usage are
becoming necessary (Newsome et al. 2002). The Queensland Environmental Protection
Agency has put in place a permit system for users of sensitive sites such as remote
islands, where it is necessary to limit the number of visitors. Under this system called
‘Ecoaccess’ (http://www.epa.qld.gov.au/ecoaccess/), advance bookings can be made on
the internet or the phone on a first-come, first-serve basis, with online credit card
payment available. Managers can adjust the usage limits online in real time according
to local and seasonal conditions (Horneman pers. comm.).
The public acceptability of such systems relies on the quality of the scientific
information available on tourism impacts, the transparency of the process used for
setting up usage limits and the equitability of access to all users (Newsome et al. 2002).
Although some of the above measures could be implemented soon (such as the Sea
Lion Sanctuary Zone, the volunteer ranger program, the on-site information display and
the sea lion and visitor monitoring program), it is important for managers to engage
stakeholders and the wider public into a new phase of education and consultation in
order to gain public and industry support for any significant change in the management
of Carnac Island, building on the positive interest and appreciation of sea lion viewing
that most Carnac Island visitors are showing.Chapter 9
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CHAPTER 9  CONCLUSION
The findings of this thesis are that several types of impacts occur on the Australian
sea lions hauled out at Carnac Island. These impacts consist of:
•  A heightened level of sea lion vigilance due to low level, but ongoing, repetitive
disturbances from human presence, that could potentially lead to physiological
effects, and
•  Incidental direct disturbances of, or interference with, sea lions by visitors,
resulting in some cases in the sea lion leaving the beach or displaying aggressive
behaviour (‘fight or flight’ response).
Direct competition for space between humans and sea lions on the beach is likely to
increase with increased visitation to Carnac Island from tourism and recreational
visitors. As competition for space and ensuing impacts intensify in the future, adverse
effects  on  the  hauled  sea  lions  may  cause  them  to  further  modify  their  natural
behaviour, and possibly abandon the site temporarily or permanently, as has happened
with Hawaiian monk seals hauled out on remote beaches and subjected to ongoing
human disturbances over many years (Gerrodette & Gilmartin 1990).
The challenge for the managers of Carnac Island is to reduce visitor impacts on sea
lions while (1) maintaining a high quality experience for visitors engaged in sea lion
viewing on the beach, (2) retaining equitable access for recreational and commercial
visitors, and (3) reducing risks to public safety from potential sea lion attack.
It is believed that these objectives can be achieved by:
•  Limiting the overall number of visitors to Carnac Island’s main beach by a
combination of measures, such as setting target limits for yearly and daily
visitor numbers, setting limits on the number of commercial visitors present at
any one time on the beach, as well as setting up a system of day-use visitorChapter 9
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permits and discouraging boats from anchoring on the beach at times of peak
human visitation,
•  Creating a Sea Lion Sanctuary Area on the beach where sea lions are protected
from human disturbance,
•  Implementing a sea lion interpretation program, together with a visitor and
public education/awareness program focused on sea lion viewing, and
•  Establishing a ranger presence, that could include volunteer rangers, during high
visitation periods.
The results of the visitor survey presented in this study show a strong interest and
support by visitors for sea lions. It is believed that the general public can accept such
measures, provided that restrictions are phased in gradually with adequate levels of
interpretation and public education, so that people can understand the reasons why these
measures are taken. Ongoing monitoring of visitor numbers, attitudes and expectations,
as well long-term monitoring of sea lion numbers and responses to human disturbance,
are essential tools to evaluate the future success of management measures at Carnac
Island.References
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APPENDIX I  COMMON AND SCIENTIFIC NAMES OF
PINNIPEDS USED IN THE TEXT
Table I-1: Common and scientific names of pinnipeds referred to in the text
Sea lions
Australian sea lion Neophoca cinerea
Hooker’s sea lion Phocarctos hookeri
California sea lion Zalophus californianus
Fur seals
New Zealand fur seal Arctocephalus forsteri
Australian fur seal Arctocephalus pusillus doriferus
Cape fur seal Arctocephalus pusillus pusillus
South American fur seal Arctocephalus australis
Seals
Grey seal Halichoerus grypus
Harbour seal Phoca vitulina
Harp seal Phoca groenlandica
Hawaiian monk seal Monachus schauinslandi
Southern elephant seal Mirounga leonina
Spotted seal Phoca largha
Weddell seal Leptonychotes weddellii1
1
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APPENDIX II  DATA MATRIX OF SEA LION SIGHTINGS FOR ALL SEA LIONS AND FIELD DAYS
Table II-1: Summary data for each sea lion (identification number, age class, sighting data) and each field day (sea lions sighted, totals)
Field day No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
Dates     Oct. 2002     Nov. 2002             Dec. 2002   Jan. 2003             Feb. 2003             Mar. 2003    
      15 16 19 24 30 3 5 6 7 8 20 22 24 29 30 5 6 8 15 16 17 18 19 20 24 26 27 31 1 2 7 8 9 14 15 16 21 1 2 8 9 15
Aver
Total sea lions 8 8 10 9 5 8 7 10 12 10 8 9 5 5 5 5 7 10 7 14 18 10 13 16 14 10 8 11 12 17 12 10 10 14 15 17 11 16 20 21 18 23 11.1
New Ids   7 4 7 5 2 2 4 4 6 4 7 2 2 1 2 2 1 2 2 10 7 1 3 3 2 4 1 5 3 1 4 1 0 0 2 1 0 0 0 3 2 2 2.8
Total not IDed 1 3 2 0 1 3 1 2 0 2 0 6 0 1 0 0 1 2 3 1 4 3 5 6 5 2 1 1 1 8 5 1 6 12 4 10 5 10 17 14 13 16 4.0
ID No.  Bleach                                                                                     Total
1 Ad 1 1             1
2 Ad 1 1             1
3 Ad   1             1
4 Ad 1 1 1 1             3
5 Ad 1 1               1                                                                   2
6 Sub 1 1 1 1   1           4
7 Ad   1 1             2
8 Ad 1 1             1
9 Ad 1 1             1
10 Ad 1   1                                                                                 1
15 Sub   1       1     1   3
16 Ad   1 1 1   1 1 1 1 1 1 1 1 1 1 1     1   15
17 Sub 1 1             1
19 Ad   1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1     26
20 Ad       1     1   1 1 1           1 1     1         1       1 1 1     1 1     1 1 1   1 18
22 Ad   1             1
23 Ad 1 1             1
23A Juv   1 1 1 1 1           5
28 Ad   1             1
29 Ad 1       1     1                                                                       2
30 Ad 1 1             1
31 Ad   1             1
33 Ad 1 1             1
41 Ad   1             1
41 Ad 1         1                                                                           11
1
5
Table II-1 (2) Appendix II (cont)
     Field day No.
ID No.     Bleach
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 Total
44 Ad   1 1 1           3
46 Ad   1           1
50 Ad     1           1
53 Ad     1           1
54 Ad               1 1                                                                     2
55 Ad 1   1 1 1           3
56 Juv     1           1
58 Ad     1           1
59 Juv     1           1
60 Ad 1                 1                                                                   1
61 Ad 1   1           1
62 Ad 1   1           1
65 Juv     1           1
66 Juv     1           1
67 Ad                     1                                                                 1
68 Ad     1           1
69 Ad     1           1
75 Juv     1 1   1         3
75A Juv     1           1
76 Ad 1                     1                                                               1
77 Ad     1           1
78 Ad 1   1           1
79 Ad 1   1           1
80 Ad     1 1           2
81 Ad 1                       1   1 1                                                       3
83 Ad     1 1   1         3
84 Ad     1           1
85 Ad     1           1
92 Juv     1 1   1 1         4
93 Ad                               1 1                                                     2
94 Sub     1   1         2
95 Ad 1   1 1         2
96 Juv     1 1         2
97 Ad       1         1
99 Ad                                     1                                                 1
Note: ASL identification numbers (left column) are not sequential1
1
6
Table II-1 (3) Appendix II (cont)
     Field day No.
ID No.     Bleach
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 Total
101 Ad       1         1
103 Ad       1         1
104 Juv       1 1 1 1 1     5
105 Juv       1       1
106 Juv                                         1 1                               1           3
107 Juv       1       1
108 Ad 1     1 1 1       3
109 Ad 1     1       1
110 Juv       1 1       2
111 Ad                                         1     1                                       2
112 Ad       1 1 1       3
112A Ad 1     1 1 1   1 1 1 1 1 1 9
113 Juv         1 1       2
114 Ad 1       1 1 1   1     4
115 Ad 1                                         1   1   1 1                                 4
116 Ad         1 1 1 1   1 1   6
117 Juv         1 1 1 1 1 1     6
118 Ad 1       1 1       2
119 Ad 1       1       1
120 Juv                                             1   1                 1                   3
121 Juv         1 1 1 1 1 1 1 1 1 1     10
122 Ad         1 1 1       3
123 Ad         1 1       2
124 Ad         1 1       2
125 Ad 1                                               1                                     1
126 Ad 1       1       1
127 Juv         1 1 1 1 1 1 1 1 1   9
127A Juv         1 1 1 1 1 1 1 1 1 1 1     11
128 Juv         1       1
129 Juv                                                     1                                 1
129A Juv         1 1 1 1 1 1 1     7
130 Juv         1       1
131 Juv         1       1
133 Ad 1       1       1
134 Ad 1                                                       1                             1
Note: ASL identification numbers (left column) are not sequential.Table II-1 (4) Appendix II (cont)
     Field day No.
ID No.     Bleach
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 Total
135 Ad 1       1       1
136 Ad 1       1       1
137 Ad         1     1
138 Ad         1 1     2
138A Sub                                                           1   1                       2
139 Ad           1     1
143 Juv           1 1 1 1 1 1   6
144 Juv           1 1 1     3
145 Juv           1 1     2
146 Juv                                                               1 1     1     1         4
147 Ad           1     1
148 Ad           1     1
149 Ad           1     1
150 Sub           1     1
151 Ad                                                                                 1     1
151A Ad             1 1 1 3
152 Ad             1 1 1 3
153 Juv             1   1
154 Ad             1 1 2
155 Ad             1 1
156 Juv                                                                                     1 1
Note: ASL identification numbers (left column) are not sequential: a total of 116 sea lions were individually identified.
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APPENDIX III  METHODS OF IDENTIFICATION OF
INDIVIDUAL SEA LIONS
Male sea lions at Carnac Island were identified by their natural marks or by marking
them using bleach cream. Each identified sea lion was given an ASL number (for
‘Australian Sea Lion’). Beentjes (1989) also used natural marks to identify the 14 male
Hooker’s sea lions he studied at a haulout site on the South Island of New Zealand.
Natural marks
The natural marks used to identify sea lions in this study included scars, fresh wound
or pock marks, light or dark marks on the fur and indentations of the flippers. Most
male juvenile sea lions were identifiable by dark marks on their underside. Some sea
lions did not have marks or patterns that could be used for identification and were
bleach marked whenever possible. The type of natural marks that were the most reliable
for the purpose of individual identification were scars on the lower body and around the
face and flipper indentations.
From mid-February 2003 onwards, moulting made identification of sea lions using
natural marks increasingly difficult. Moulting started as patches of dark hair on the fur,
first in juveniles and then in adults. By mid-March, moulting prevented reliable
identification of the sea lions that had been previously identified using natural marks.
Moulting can make the differentiation between juveniles and subadults sometimes
difficult (M. Berris pers. comm.-c). Berris assisted with photo identification of the age
of the animals (M. Berris pers. comm.-d). Additional information on moulting is
provided in Marlow (1975).Appendix III
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Bleach marking
Bleach has been previously used by researchers on sea lions and fur seals to mark
and identify individual animals (Marlow 1975; Kirkwood et al. 2002; Page et al. 2003).
There has been no evidence of adverse effects of the application of bleach on pinnipeds
(N. Gales pers. comm.). The bleach cream was made from a mix of a powder and a
peroxide cream and was obtained from a hair product wholesaler. The cream and
powder were mixed shortly before application, as the life of the mixed product was only
about 30 minutes. Application was carried out using a 2.7 m pole with a small sponge at
the end dipped in the bleach cream.
The cream was applied to the fur on either the back or the side of the animal and
produced a blonde mark on the fur within 10 minutes of application. Identification
photographs were taken immediately after the application of the cream in order to
record the position of the marks. A brief disturbance was created when the bleach
cream was applied, but the use of a long pole (2.7 m) reduced the disturbance to such a
low level that many sea lions only briefly lifted their head while approached and
marked, and settled down shortly afterwards. Initially, a shorter pole (1.5 m) resulted in
some sea lions leaving the beach after marking. This response was eliminated with the
longer pole.
Only adults were marked, as juveniles were too alert to be approached without
imposing a significant disturbance onto them. Marking did not take place when visitors
were  present  on  or  near  the  beach.  As  the  field  season  progressed,  it  became
increasingly difficult to mark animals because of the constant presence of visitors on
the beach and the marking stopped from February 2003 onwards.
Bleach marks provided a more definite identification method than natural marks, as
bleach marks were retained until the sea lions moulted. Where possible, bleach marks
were used in combination with natural marks to increase reliability in the identification.Appendix III
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An indication of the longevity of the bleach marking is given by the resighting of 11
marked sea lions (out of 36) as shown in Table III-1, including one sea lion resighted
eight times over a period of eight weeks. The bleach retained its ability to leave a mark
when a sea lion went into the water shortly after having been marked, despite its high
water solubility.
Table III-1: Frequency of sightings for bleach marked sea lions
Sea lion identification
number
Date initially
bleach marked
Number of times
sighted
Period of time over which
the sea lion was sighed
ASL112A 16/01/03 9 8 weeks
ASL114 17/01/03 4 4 weeks
ASL009 15/10/03 4 3.5 weeks
ASL115 17/01/03 4 8 days
ASL007 15/10/03 3 2 weeks
ASL081 22/11/02 3 1 week
ASL055 5/11/02 3 3 days
ASL108 16/01/03 3 3 days
ASL008 15/10/03 2 3.5 weeks
ASL095 5/12/02 2 Next day
ASL118 17/01/03 2 Next day
25 individuals 1
Indentation patterns on the fore flippers have been used for individual identification
in the New Zealand sea lion (McConkey 1999) and were considered as a means of sea
lion identification in this study, but they were not deemed practical given the short time
span of this research. The production of a catalogue of sea lion identifications along the
west coast of Western Australia would be a valuable tool for sea lion management.Appendix IV
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APPENDIX IV  BEHAVIOURAL DATA AND ASSOCIATED
STATISTICAL TESTS
1
Sea lion response and Age class/Time of day
Table IV-1: Comparison of sea lion responses to human presence for Juvenile/Subadult and
Adult age classes
Age class sea lion Juvenile/Subadult Adult
Sea lion response Count % Count %
No response 162 13.1% 366 29.1%
Look 550 44.5% 586 46.7%
Lift head 399 32.3% 216 17.2%
Sit up 124 10.0% 88   7.0%
Total 1,235 100% 1,256 100%
χ
2=140, df=3, P<0.001.
Difference between Juvenile/Subadult and Adult sea lions is highly significant.
Table IV-2: Comparison of sea lion responses to human presence for the periods <10:30 am
and >10:30 am
Time of the day <10:30 am >10:30 am
Sea lion response Count % Count %
No response 124  9.0% 404 36.1%
Look 702 51.2% 434 38.8%
Lift head 383 27.9% 232 20.7%
Sit up 162 11.8% 50 4.5%
Total 1,371 100% 1,120 100%
The difference between the periods <10:30 am and >10:30 am is highly significant:
χ
2=285, df=3, P<0.001.
Table IV-3: Comparison of sea lion responses to human presence for Juvenile/Subadult and
Adult age classes and for the periods <10:30 am and >10:30 am
Age class sea lion Juvenile/Subadult Adult
Time of the day Sea lion
behaviour
Count % Count %
<10:30 am No response 22 2.9% 102 16.3%
Look 365 48.9% 337 53.9%
Lift head 265 35.5% 118 18.9%
Sit up 94 12.6% 68 10.9%
Total 746 100.0% 625 100.0%
>10:30 am No response 140 28.6% 264 41.8%
Look 185 37.8% 249 39.5%
Lift head 134 27.4% 98 15.5%
Sit up 30 6.1% 20 3.2%
Total 489 100% 631 100%
Differences between Juvenile/Subadult and Adult sea lions are highly significant:
Period <10:30 am: χ
2=103, df=3, P<0.001
Period >10:30 am: χ
2=38, df=3, P<0.001
                                                   
1 For more information on the statistical methods used, please refer to the section “Data analysis” in
Chapter 5, p. 49.Appendix IV
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Sea lion response and Distance of approach
Table IV-4: Sea lion responses to human presence for various approach distances
Distance 0–2.5 m 2.5–5 m 5–7.5 m 7.5–10 m 10–15 m >15 m
Sea lion
behaviour
Count % Count % Count % Count % Count % Count %
No response 43 30.5% 110 28.7% 134 30.7% 154 32.4% 87 17.1% N/A* N/A *
Look 60 42.6% 159 41.5% 200 45.8% 191 40.2% 261 51.4% 265 48.4%
Lift head 29 20.6% 97 25.3% 71 16.2% 102 21.5% 99 19.5% 77 39.7%
Sit up 9   6.4% 17   4.4% 32   7.3% 28   5.9% 61 12.0% 65 11.9%
Total 141 100% 383 100% 437 100% 475 100% 508 100% 547 100%
* NOTE: Recording the ‘No response’ behaviour did not apply at >15 m. To perform chi square and correlation tests, it was
necessary to exclude the 547 records at the >15 m distance.
The Chi square test is significant, showing an association between the distance of approach
and the level of sea lion response, resulting from a high proportion of observations in the
corner of the table with greatest distance and greatest sea lion response, which is unexpected.
χ
2=64, df=12, P<0.001
The low correlation coefficient (P< 0.1) indicates no linear relationship between sea lion
response and approach distance.
Correlation Kendall's tau b = –0.067, P = 0.001
Table IV-5: Comparison of sea lion responses to human presence at various approach
distances for the periods <10:30 am and >10:30 am
Distance <2.5 m 2.5–5 m 5–7.5 m 7.5–10 m 10–15 m >15 m
Sea lion
behaviour
Count % Count % Count % Count % Count % Count %
No response 8 19.5% 23 20.0% 22 11.6% 33 13.2% 38 10.4% N/A N/A
Look 15 36.6% 53 46.1% 99 52.1% 124 49.6% 200 54.5% 211 51.7%
Lift head 12 29.3% 33 28.7% 44 23.2% 72 28.8% 75 20.4% 147 36.0%
Sit up 6 14.6% 6   5.2% 25 13.2% 21   8.4% 54 14.7% 50 12.3%
<
1
0
:
3
0
 
a
m
Total 41 100% 115 100% 190 100% 250 100% 367 100% 408 100%
No response 35 35.0% 87 32.5% 112 45.3% 121 53.8% 49 34.8% N/A N/A
Look 45 45.0% 106 39.6% 101 40.9% 67 29.8% 61 43.3% 54 38.8%
Lift head 17 17.0% 64 23.9% 27 10.9% 30 13.3% 24 17.0% 70 50.4%
Sit up 3  3.0% 11   4.1% 7   2.8% 7   3.1% 7   5.0% 15 10.8%
>
1
0
:
3
0
 
a
m
Total 100 100% 268 100% 247 100% 225 100% 141 100% 139 100%
Chi square tests are significant, but the low correlation coefficient (Corr< 0.1) indicates no
linear relationship between sea lion response and approach distance:
Period <10:30 am: χ
2=27, df=12, P = 0.008. Correlation Kendall's tau-b = –0.030, P = 0.29
Period >10:30 am: χ
2=40, df=12, P<0.001. Correlation Kendall's tau-b = –0.074, P = 0.06Appendix IV
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Sea lion response and Number of humans near a sea lion
Table IV-6: Sea lion responses for various numbers of humans near sea lion
No. of humans
near sea lion
1 2–4 5–9 ≥10
Sea lion behaviour Count % Count % Count % Count %
No response 186 26.7% 235 18.1% 63 19.0% 44 26.3%
Look 290 41.7% 612 47.2% 164 49.5% 70 41.9%
Lift head 166 23.9% 338 26.1% 75 22.7% 36 21.6%
Sit up 54  7.8% 112   8.6% 29  8.8% 17 10.2%
Total 696 100% 1,297 100% 331 100% 167 100%
Chi square tests are significant, but the low correlation coefficient (Corr< 0.1) indicates no
linear relationship between sea lion response and the number of humans near a sea lion:
Difference highly significant: χ
2=26, df=9, P = 0.002
Correlation Kendall's tau-b = –0.028, P = 0.10 (not significant)Appendix V
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APPENDIX V  ESTIMATING HUMAN VISITATION LEVELS AT
CARNAC ISLAND
There is no accurate data on the number of people visiting various islands used as
haulout sites by sea lions in the Perth region. The number of visitors to Carnac Island
was estimated at approximately 13,000 in 1999–2000 (Ingram 2001).
An estimation of the visitation levels at Carnac Island during the study period has
been attempted here from the data gathered in this study and the data collected by
CALM’s patrol boat (Mather pers. comm.).
Visitation levels at Carnac Island were estimated from the maximum number of
boats anchored in the bay off Carnac Island’s main beach and the number of people on
that beach (Table V-1). Data collected from the Department of Conservation and Land
Management patrol boat for 1999–2003 are provided in Table V-2.
Visitation data presented here suggest that the period from Christmas to March (peak
Summer–early Autumn) has significantly a higher human visitation level (60% to
100%) than that from October to December (Spring–early Summer). In this study,
visitation level for the first period was referred to as ‘Low–medium’ and for the second
period as ‘High’.
Table V-1: Daily number of people and boats at Carnac Island’s main beach and human
visitation levels on various field visits (2002–03)
Average (±stand. dev.) Visitation level Max number of
boats at anchor
Max number of
visitors on beach
Oct–Dec 2002 (N=7) Low–medium 12.2 (±7.2) 11.7 (±2.7)
Jan–Mar 2003 (N=19) High 23.8 (±24.9) 19.6 (±13.5)
Table V-2: Number of boats at anchor recorded off Carnac Island’s main beach
Average (±stand. dev.) Max number of
boats at anchor
Oct–Dec (N=11) 12.6 (±10.9)
Late Dec–Mar (N=16) 20.5 (±16.7)
Department of Conservation and Land Management patrol boat data, 1999–2003,
11 am to 3 pm peak visitation times onlyAppendix VI
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APPENDIX VI  ANECDOTAL OBSERVATIONS OF DIRECT
DISTURBANCE OF HAULED OUT SEA LIONS BY VISITORS ON
CARNAC ISLAND
Table VI-1: Description of visitor activities disturbing or interfering with hauled out sea lions
at Carnac Island and resulting sea lion response
Observations Sea lion response/Consequence
Cases of direct interference with sea lions (N = 6)
1 Six people approach a sea lion at less than 5 m while
drinking; one person pours some alcoholic beverage onto
the sea lion.
Sea lion retreats to the water.
2 Person tries to touch a juvenile sea lion. Sea lion jaw gapes, briefly lunges
towards the person.
3 One person throws sand at sea lion. Sea lion looks, lifts head.
4 Young boy throws dry algae at one of the sea lions. Sea lion retreats to the water.
5 One person (part of a group of foreign tourists) tries to
‘kiss’ an adult sea lion while posing for a photo.
Sea lion briefly lunges towards tourist
who retreats briskly.
6 Four people call out at adult sea lion, two of them dropping
sand and seaweed on the animal.
Sea lion briefly lunges at people.
Particular incidents of people very close to or surrounding sea lions (N = 12)*
7 12 people surround a juvenile sea lion at less than 2 m. Sea lion slowly retreats to the water and
leaves beach.
8 One person stands less than 2 m away from adult sea lion. Adult sea lion briefly chases person,
then settles down.
9 One person stands less than 2 m away from juvenile sea
lion.
Sea lion briefly chases human, then
settles down.
10 Two people sit quietly on beach between three juvenile sea
lions and the water at less than 2 m.
Sea lions are sitting up and do not
respond apart from looking for 20
minutes until people leave.
11 Sitting up juvenile sea lion completely surrounded by two
boats hauled up on the sand, two anchor ropes, eight people
with coolers (all <10 m away) for about 35 minutes.
Sea lion finally leaves the beach and
hauls out again 100 m away.
12 Group of visitors from a charter boat stand waist deep in the
water, playing footy and throwing loud ‘rocket’ water toy
less than 5 m from hauled out adult sea lion.
After about 10 minutes, sea lion goes
into the water and swims off.
13 Group of about 12 people completely surround a group of
five juvenile sea lions for about 40 minutes, at distances
between <5 m and 15 m.
Sea lions sit up, looking at humans, no
other response.
14 Adult and child sit less than 1m from sitting up juvenile sea
lion for about 20 minutes. They crawl past sea lion at
<0.5m.
Sea lion looks, continues sitting up.
15 Man drags and chain and rope between two sea lions, about
2m from one and 6m from the other animal.
Both sea lions look, then go back to
sleep.
16 Tourist coming from tour boat approaches sea lion to <1m
by crawling on the sand to take photo.
No response from sea lion apart from
occasional look.
17 People talking loudly 2 m from sea lion. Sea lion looking, lifting head.Appendix VI
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Table VI-1 (cont)
Observations Sea lion response/Consequence
Unsupervised children playing too close to sea lions (N = 5)*
18 Two young children (2-year-old and 4-year-old), coming
from a boat anchored in shallow water nearby, play
unsupervised very close (<5 m) to a large adult male sea
lion. At one stage, toddler runs towards sea lion and is
rescued by one of the researchers.
Sea lion retreats slowly towards the
water and eventually leaves the beach.
This incident was the most serious in
terms of public safety that was observed
during fieldwork.
19 Same 4-year-old plays near three juvenile sea lions further
down the beach. She throws sand and runs very close to the
sea lions (<2 m).
Sea lions sit up for a while, then settle
down again after the child has left.
20 Young children run up and down the beach past a juvenile
sea lion while shouting.
Sea lion retreats to the water. Parents
call their children.
21 12-year-old boy puts its arm around an adult sea lion lying
on sand (<1 m away), so that a friend can take a photo.
No response.
22 Young children running up and down the beach 2 m from
sea lion.
Sea lion looking.
People trying to incite sea lions into the water (N = 4)
23 Snorkeller swims up and down the beach in less than a foot
of water to incite a group of three juvenile sea lions to enter
the water. Approaches the sea lions at <2 m.
No response from sea lions apart from
occasional look.
24 Three people with snorkeling gear in shallow water make
noises and splash water towards a hauled out sea lion to
entice sea lion to enter the water.
No response from sea lion apart from
occasional look and lift head.
25 One person splashes water onto a sea lion trying to entice it
to enter the water.
Sea lion frequently looks and lifts head.
26 Group of 10 snorkellers coming from tour boat splash water
towards two juvenile sea lions to entice them to go into the
water.
One of juvenile sea lions finally leaves
the beach to enter the water and interact
with the group.
Loud noises eliciting a response from sea lions (N = 15)
27 Loud noise from boats anchored up to 30 m from sea lions
hauled out on the beach (nine instances)
Sea lion looks or lifts its head in the
direction of the noise
28 People talking loudly on the beach near sea lions (six
instances)
Sea lion looks in the direction of the
noise
* The incidents recorded here are ones when people were engaging in some unusual activity close to a sea lion. Systematic
observations were made of instances of humans at less than 2.5 m from sea lions during the study of behavioural responses to
human presence (see Table IV-4).Appendix VII
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APPENDIX VII  VISITOR COMMENTS RECORDED DURING THE
VISITOR SURVEY
The following visitor comments were recorded on the questionnaire during the visitor
survey at Questions 11, 13, 17 and 18.
Table VII-1: Visitor perceptions of human disturbances of sea lions at Carnac Island
(Q11. While you were on Carnac Island, did you see anything that you think may
adversely affect the sea lions? If yes, please describe this activity:)
Frequency Percent*
People causing the disturbance
People, too many, too close 21
People being disruptive, undertaking undesirable activities
(touching sea lions, kicking sand, throwing balls near a sea lion,
fishing, throwing foodstuff overboard, feeding sea lions)
11
Subtotal 32 50.0%
Boats causing the disturbance
Boats in general, boats on the beach 9
Motorboats, including pollution, noise, speed 11
Subtotal 20 31.3%
Commercial tourism causing the disturbance
Tourists on tours, charter boats 3
Tourists trying to disrupt sea lions, particularly to get a photo or
to elicit a response from a sea lion
4
Subtotal 7 10.9%
No perceived impacts
Sea lions not scared of people, inquisitive, friendly 2
Sea lions disrupting each other 1
Subtotal 3 4.7%
Indirect impacts
Sea lions lack food (fish) 1
Lack of patrols 1
Subtotal 2 3.1%
Total 64 100%
* Percent of respondentsAppendix VII
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Table VII-2: Visitor perceptions of how sea lions interact with humans
(Q13. Did you perceive that sea lions enjoyed or sought the presence of humans? If yes,
how?)
Interactions between sea lions and people in the water Frequency Percent*
Sea lions swim up to, follow people in the water 19
Nudge someone in the water 1
Follow boats 4
Subtotal 24 30.0%
Sea lions enjoy people
Sea lions playful, enjoy people, friendly, intrigued by humans 8
Juveniles are playful 3
Subtotal 11 13.8%
Sea lions ‘content’ or indifferent to people
Sea lions ignore people 6
Sea lions look ‘content’, calm, safe 3
Particularly if left alone, not disturbed, distance kept 3
Subtotal 12 15.1%
Miscellaneous
Sea lions like to be fed fish 1
Sea lions avoid people 1
Unsure 3
Subtotal 5 6.3%
No response 28 35.0%
Total 80 100.0%
* Percent of respondentsAppendix VII
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Table VII-3: Visitor suggestions and comments on what could improve their sea lion
viewing experience in the future
 (Q18. How could your experience of viewing the sea lions be improved in the future?
— Comments)
Frequency Percent*
Signage, information display
More information at boat clubs, boat ramps 3
Needs sign ‘Don’t disturb sea lions’ 1
More information 2
More information on sea lions at point of departure or on-site for
people not on commercial tours
1
Warning sign on beach 2
Subtotal 9 30.0%
More regulation, protection
Section reserved for sea lions 1
Ranger to enforce control over human activities disturbing sea
lions
1
Volunteer ranger on busy days 1
Prohibit drinking alcohol on the beach 1
Protect breeding terns on the beach 1
Supervise private boats 1
Exclusion zone for powerboats along the beach 1
Keep people away from Carnac 1
Subtotal 8 26.7%
Less tourism
Less mass tourism, no big tourist boat 2
Take away tour operator’s pontoon 1
Leave it un-commercial 1
Keep things the way they are 1
Less people on beach 1
Subtotal 6 20.0%
More/better amenities
Relocate information board 2
Replace board walk, more access to the island 1
Provide a toilet 1
Add pontoon for boats 1
Subtotal 5 16.7%
Less regulation
Don’t over regulate contact 1
No CALM intervention 1
Subtotal 2 6.7%
Total 30 100%
* Percent of respondentsAppendix VII
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Table VII-4: Visitor comments regarding what they liked (a) or disliked (b) when
viewing sea lions at Carnac Island
(Q17. What did you enjoy/dislike the most while viewing the sea lions at Carnac
Island?)
(a) What did you like when viewing sea lions? Frequency
Enjoyed Carnac Island generally (beautiful, peaceful place) 43
Enjoyed seeing sea lions in their natural habitat, for their beauty,
showing their children sea lions, seeing sea lions so close to Perth
43
Enjoyed seeing sea lions ‘being themselves’: just watching them,
seeing them interacting between themselves, not disturbing them,
seeing that they don’t mind about people, seeing them swim and play
together, seeing them sleeping or not doing much
41
Enjoyed interacting with sea lions: being close to sea lions,
swimming with them, interactions
30
Enjoyed the freedom of seeing sea lions without controls, not too
many people, no signs
8
Enjoyed getting information from students 5
Enjoyed seeing people being responsible in their interactions with
sea lions
2
Enjoyed feeling safe around wild animals 1
Total 173
(b) What did you dislike when viewing sea lions? Frequency
Other people, too many people, people getting too close, people
interfering
7
Mass tourism, pontoon, large tour boats 4
Sea lions not interactive, not playful enough, unhygienic 6
Guidelines for interactions with sea lions in the water too strict 2
Guidelines for interactions with sea lions on the beach not strict
enough
2
Information board inaccessible 1
Not interested in sea lions 1
Too much wind 1
Total 241
3
1
APPENDIX VIII  EXAMPLE OF DATA SHEET TO RECORD SEA LION RESPONSES TO HUMAN
PRESENCE
Responses of sea lions to human disturbance   Data Sheet No. Observer Date Site
Distance Behaviour ASL020 ASL# ASL# ASL# ASL# Observ. time: Start     Finish
No response          
Look          
Lift head  3        
>15 m
Sit up          
No response          
Look          
Lift head  6,3,5*        
10–15 m
Sit up          
No response          
Look          
Lift head          
7.5–10 m
Sit up  12*        
No response          
Look          
Lift head          
5–7.5 m
Sit up          
No response          
Look          
Lift head          
2.5–5 m
Sit up          
No response          
Look          
Lift head          
<2.5 m
Sit up          
 
*’10-15 m ‘Lift head’ 6, 3, 5’ represents the sea
lion ASL020 lifting its head three times in response
to three groups of 6, then 3, then 5 people who are
at 10–15 m from it.
 
 
 *’7.5–10 m ‘Sit up’ 12’ represents sea lion
 ASL020 sitting up in response to a group of 12
people who are 7.5–10 m from it.
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APPENDIX IX  QUESTIONNAIRE USED IN THE VISITOR SURVEY
[Note: This first page was presented to potential respondents to inform them of the goals of
the survey and the general study]
QUESTIONNAIRE BACKGROUND
Management of wildlife/human interactions on Carnac Island
This questionnaire is part of a study being conducted as partial fulfillment of a Research
Masters in Environmental Science at Murdoch University, Perth, and is entirely voluntary.
The aim of this study is:
  to better conserve sea lions in their natural habitat and protect them against potential
human impact, by observing interactions between sea lions and human visitors on Carnac
Island and other offshore islands near Perth.
  to seek better understanding of the knowledge, attitudes, perceptions and needs of human
visitors when interacting with or viewing sea lions.
  based on the data recorded during the study, to suggest guidelines about sea lion viewing
and visitor management, so that human visitors can continue viewing sea lions in the wild
in the future without adversely affecting them and in safety.
  To improve visitor safety, a significant issue when humans are viewing sea lions, as the
sea lions are wild animals that can become aggressive when disturbed or harassed.
The attached questionnaire is part of this study and should not take more than five minutes of
your time to fill out. Your contribution by filling out this questionnaire is highly valued and
will allow the wildlife and site managers (the Department of Conservation and Land
Management) to develop an adequate management system to achieve the long-term
conservation of the sea lions as well as satisfy the needs of visitors when viewing sea lions.
The results of this study will be available by November 2003. If you seek further information
about the study and/or wish to provide additional comments or feedback, please contact:
Jean Paul Orsini, Post-graduate student
School of Environmental Science, Murdoch University
Phone 0429 887 606
Email: jorsini@essun1.murdoch.edu.auAppendix IX
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QUESTIONNAIRE
1.  How did you reach Carnac Island?
By private sail boat     By private motor boat     On a tour   
2.  Where was your point of departure on the mainland?
Fremantle     Woodman Point      Other ..…………………………..
3.  What is the purpose of your visit?
Boat trip   Swimming/snorkeling  Wildlife viewing
Fishing  Socialising with friends  Others …………………………..
(please tick several if required)
4.  How many times have you visited Carnac Island previously (please circle)?
0 1 2–5 6–10 >10
5.  If you have visited Carnac Island before, on what day(s) did you visit:
Sunday  Saturday  Public Holiday  Weekday 
6.  Did you know about the presence of sea lions on Carnac before visiting the island?
No  Yes  
If yes, was one of the goals of your visit specifically to view sea lions?
Yes  No 
7.  What expectation of this encounter did you have?
Viewing a sea lion from the boat 
Viewing a sea lion on the beach 
Encountering a sea lion in the water  
Taking a photograph of a sea lion by itself 
Taking a photograph of a sea lion with a human 
Others: ……………………………………………………………………………………..
8.  During your visit, did you view one or several sea lions?
Yes  No  If yes, did you encounter a sea lion while you were:
in a boat  in the water  on the beach 
9.  What was the sea lion doing while you were watching it?
On the beach: Sleeping/resting  In an upright position   Moving   
In the water:  Swimming past you  Swimming towards/around you      
If in the water, did the sea lion touch, nudge or bite you or your flippers? Yes   No Appendix IX
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QUESTIONNAIRE (cont’d)
10. During your visit, did you have a feeling that a sea lion may have been disrupted by:
Your presence   Other people’s presence  Not disrupted    
11. While you were on Carnac Island, did you see anything that you think may adversely
affect the sea lions?
Yes  No  If yes, please describe this activity:
………………………………………………………………………………………………...
12. How enjoyable was your encounter with the sea lions: from 1 (Low) to 10 (High)?
[1          2          3          4          5          6          7          8          9          10]
Low High
13. Did you perceive that sea lions enjoyed or sought the presence of humans?
Yes  No  If yes, how?
………………………………………………………………………………………………..
14. How close do you believe you can approach a sea lion safely (please circle)?
>10 m 5–10 m 3–5 m 1–3 m
15. Are you aware that:
A sea lion can inflict a painful bite if disturbed or harassed?  Yes  No 
A sea lion can outrun a person on the beach?      Yes  No 
16. Current guidelines/rules to interact with sea lions are as follows:
On land:  Keep a safe distance of at least 5–10 m between you and a sea lion.
Do not stand between a sea lion and the water. Do not feed or touch sea lions.
Never approach sea lions at a breeding colony.
(Sea lions on Carnac Island are only males and do not breed there).
In the water:  Keep a safe distance of at least 10 m between you and a sea lion.
Do not swim/interact with a sea lion in the water.
Do you believe these guidelines should be?
Stricter  The same  Less restrictive 
17. What did you enjoy/dislike the most while viewing the sea lions at Carnac Island?
………………………………………………………………………………………………..
18. How could your experience of viewing the sea lions be improved in the future?
Volunteer ranger providing guidance 
CALM ranger on-site 
Information display on the beach 
Guided tours 
No change 
Other suggestions: ……………………………………………………………………………